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Box No, I Basis of the report ' 

1 . With regard to the language, this report is based on the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation fumished for the purposes of: 

□ international search (under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/or 55.3) 

2 With regard to the elements* of the international application, this report is based on (replacement sheets which 
" have been fumished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



as originally filed 
filed with telefax on 05.12.2005 

Claims, Numbers 

1 .69 filed with telefax on 05.1 2.2005 



□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

a any table(s) related to sequence listing (specify): 

4 □ This report has been established as if (some of) the amendments annexed to this report and listed below 
' had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies^ some or all of these sheets may be marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement ] 



1. Statement 



Novelty (N) 


Yes: 


Claims 






No: 


Claims 


1-69 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-69 


Industrial applicability (lA) 


Yes: 


Claims 


1-63 




No: 


Claims 





2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No. VIII Certain observations on the international application 

The following observations on the clarity of tlie claims, description, and drawings or on the question whether the 
clainns are fully supported by the description, are made: 

see separate sheet 
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III 

For the assessment of the present claims 64-69 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, for 
example, does not recognize as industrially applicable the subject-matter of claims to the 
use of a compound in medical treatment, but may allow, however, claims to a l<nown com- 
pound for first use In medical treatment and the use of such a compound for the 
manufacture of a medicament for a new medical treatment. 

Claims 64-69 relate to subject-matter considered by this Authority to be covered by the 
provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be formulated with respect 
to the industrial applicability of the subject-matter of these claims (Article 34(4)(a)(l) PCT). 



V and VI 

Reference is made to the following documents: 

D1 : EP-A-1 1 32 381 (CERMOL S. A) 1 2 September 2001 (2001 -09-1 2) 
D2: US-A-5 302 601 (KHANNAL ET AL) 1 2 April 1 994 (1 994-04-1 2) 

D3: US-A-4 990 51 8 (KHANNA ET AL) 5 February 1 991 (1 991 -02-05) 
D4: WO 96/1 2703 A (G.D. SEARLE & CO; KHANNA, ISH, KUMAR; 

. STEALEY, MICHAEL, ALLAN; WEIER,) 2 May 1 996 (1 996-05-02) 
D5: US-A-5 486 525 (SUMMERS, JR. ET AL) 23 January 1 996 (1 996-01 -23) 
D6: EP-A-0 076 530 (JANSSEN PHARMACEUTICA N.V) 1 3 April 1 983 (1 983- 
04-13) 

D7: US-A-5 585 492 (CHANDRAKUMAR ET AL) 17 December 1996 (1996-12- 
17) 

D8: US-A-5 1 37 896 (VAN DAELE ET AL) 1 1 August 1 992 (1 992-08-1 1 ) 
D9: WO 2004/005286 A (K.U.LEUVEN RESEARCH & DEVELOPMENT; 

GILEAD SCIENCES, INC; NEYTS, JOHAN;) 15 January 2004 (2004-01- 

15) 
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D1 0: EP-A-0 41 7 745 (G.D. SEARLE & CO) 20 March 1 991 (1 991 -03-20) 
D1 1 : WO 99/27929 A (MERCK & CO., INC; HALCZENKO, WASYL; STUMP, 

CRAIG, A) 10- June 1999 (1999-06-10) 
D1 2: US-A-5 227 384 (KHANNA ET AL) 1 3 July 1 993 (1 993-07-1 3) 
D1 3: US-A-5 446 032 (WHITTAKER ET AL) 29 August 1 995 (1 995-08-29) 
D14: EP-A-0 344 41 4 (G.D. SEARLE & CO) 6 December 1 989 (1 989-1 2-06) 
D1 5: US-A-5 01 1 832 (DININNO ET AL) 30 April 1 991 (1 991 -04-30) 
D1 6: GB-A-2 1 58 440 (FARMITALIA CARLO ERBA S P A) 1 3 November 1 985 

(1985-11-13) 

D17: RYUICHI ET AL:: "Synthesis and Evaluation of Novel Nonpeptide 

Angiotensin II Receptor Antagonists: lmidazo[4,5-c]pyridine Derivatives 
with an Aromatic Substituent" CHEM. PHARM. BULL, vol. 43, no. 3, 1995, 
pages 450-460, XP001 206481 

D18: THOMAS D. PENNING ET AL.: "Synthesis of Imldazopyrldlnes as Potent 
Inhibitors of Leukotriene A4 Hydrolase" BIOORGANIC AND MEDICINIAL 
CHEMISTRY LETTERS, vol. 13, 2003, pages 1137-1139, XP002333169 

D1 9: YUTILOV YU M ET AL: "Synthesis and antiviral activity of splnaceamine 
derivatives" 1989, CAPLUS , XP002265211 

D20: G.B. BERLIN, "lonisation Constants of Heterocyclic Subsatnces, Part VIII, 
1 ,3,5 Triazindenes, Physical, Journal of the Chemical Society[SEction B]: 
Physical Organic, vol.4 , 1966, pages 285-291 

D21 : RYUCHI KlYAMA'Synthesis and Evaluation of Novel 

NonpeptideAngiotensin II Receptor Antagonists": lmidazo[4,5-c]pyrldine Derivatives 

with an Aromatic Substituent, Chem. Pharni. Bull. 43(3), pages 450-460. 

D22: GERHARD CLEVE ET AL., Derivate des lmldazo[4,5-b]- und lmidazo[4,5- 
dpyridins., Llebigs Ann. Chem., 747,1971, pages 158-171 

D20-D22 were cited in the internationational search report, but are mentioned in the 
description of the present application. 

D9 has a publication date, which is prior to the filing date of the present application. It may 
be noted that D9 has entered the European phase of examination. 
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The present claims do not appear to be entitled to tlie earlier priority date of 22.12.2003, 
sucli that D9 is relevant both for the examination of novelty and inventive step. 

Novelty 

Novelty destroying subject matter 

Example 51 of D1 Is novelty destroying to the present claim 1 .and a number of further 
claims. (The subject matter of the claims differs from further examples in D1 from through 
the fact that does not include saturated heterocycles). 

5-[(4-fluorophenyl)methyl]-N-methyl-5H [4,5-c]pyridlne-2-amine disclosed on page 75, lines 
26-27 of D6 and column 43, lines 38 and 39 of D8 is still novelty destroying to the present 
claim 1 and a number of further claims. 

The subject matter of the present claims overlaps with that of D9. This overlap is 
considered to be novelty destroying to the present claims. 

D9 also contains numerous examples in table 8, which are novelty destroying for the 
present claims e.g. entry 2,3, 5, 12, ,24, 26 etc. The number of compounds, which are 
novelty destroying to the present claims which are novelty destroying will depend on the 
final interpretation of the term "aryl" and "aromatic heterocycle"(see section VIII). Thus 
e.g.entry 23 of D9 could be novelty destroying for a number of claims. 

Differences with subject matter of cited documents 

The compounds of the present claims differ from the compounds of D2- D4, D7, D10-D15, 
D17, D21 through the proviso Introduced Into claim 1, that Y-R^ is not hydrogen or alkyi or 
in the case of claim 56 that Y-R^ does not Include alkyI or hydrogen. 

The compounds of the present claims are considered to be a novel selection from those 
generally disclosed in D5. The compounds of the present claims either differ from those 
specifically disclosed in D5 through the proviso that Y-R^ is not alkyI or through the R^-X 
group in claim 56. 
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The imidazopyridine derivatives of tlie present claims differ from those of D1 6 through the 
number of double bonds. In claim 1 of the present claims It Is indicated that the dotted 
lines represent at least 3, whereas in the compounds of D16, there is only 1 double bond 
In the tetrahydrolmidazopyridine structure. 

The compounds of the present claim 1 differ from 1,4,6,7-tetrahydro-1-methyl-2- 
(methylthlo)-alpha-phenyl-5H-lmidazo[4,5-c]pyridine-5-ethanol disclosed in D1 9 through 
the the number of double bonds in the bicyclic structure, through the proviso that when 
when one of R^^ or R^^ is present then either or R'* is selected from (=0), ((=S) and 
(=NR^), and the OH group. 

The compounds of the present claim 1 differs from that of 5methyl-2- 
methylthiotriazaindene disclosed in D20 through the proviso that when when one of R^^ or 
R^^ is present then either R^ or R'* is selected from (=0), ((=S) and (=NR^). 

It has been assumed that the term "aryl" In claim 1 does not Include substituted aryl. In this 
case compounds 9a and 9b of D22 (page 747) are not novelty destroying to the present 
claim 1 , 48 and 56 (see however section VIII). However, final Interpretation will depend on 
the course of the examination, at the regional stage. 

Inventive Step 

The closest prior art Is considered to be D9, in view of the novelty destroying subject 
matter that this contains and in that it relates to compounds having antiviral activity. 

In view of the disclosures of D9, the skilled person would readily have anived at the 
claimed subject matter. 

The problem underlying the invention is considered to be the provision of further 
imidazopyrimidine compounds having a surprising activity compared to the closest prior 
art. 

In the absence of any evidence for such, a surprising effect an inventive step cannot be 
acknowledged. 
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Furthermore an inventive step cannot however be acknowledged for the present claims for 
the following rieasons: 

Reasonable alternatives to the tested examples are allowable. The claims however 
Include modifications of substituents which would not reasonably be expected to solve the 
problem underlying the invention having regard for common knowledge and biological 
structure-activity relationships. 

The question as to what extent the structure of a chemical compound can be modified 
without causing major changes in its biological activity is considered to be equally relevant 
in respect of the question as to whether or not it is credible that all members of a certain 
group of chemical compounds solve a particular problem. 

In the present case the structural differences on passing from the examples to 
compounds falling In the claims are far greater than the structural differences between 
compounds falling under the claims and compounds according to the prior art D16 and 
D19. 

For example in the present case -Y-R^ is limited to halophenyl compounds, whilst Y-R^ 
includes variations, which are structurally completely different to this. 



VIII 

a)The description has not been amended to the new set of claims, leading to an 
inconsistency between the claims. The present claims are therefore not supported by the 
description as required by Article 6 EPC. 

In this respect the following Is to be noted. 

-The description refers to the exclusion of various compounds as required on page 28, last 
line to page 31 , line 3. The different scope of exclusion and the fact that they need not be 
excluded in the description leads to an inconsistency with the claims, 
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The Applicant has indicated that these disclosures could be removed from the description 
in due course, if these are not required as a basis for a proviso to distinguish the claim 
from the prior art. 

-There Is an Inconsistency between the claims and description with respect to the term 
"aryi", such that the meaning of the claims Is not clear from the wording alone. 

Thus according to the claims may be aryl which may be substituted by M-Q. 

"Aryl" would normally be understood according to the lUPAC rules as only containing 
carbon and hydrogen. Since M-Q cannot be e.g. fluorine or CFg and these substituents are 
found on the phenyl group in e.g. example 19 and 20, there is an implication in the light of 
the description that aryl is intended to encompass "optionally substituted" aryl. 
This appears to foe supported from the compounds which It Is Intended to exclude from the 
Invention (see e.g. page 26, lines 30-34). 

Similar arguments apply to "aromatic heterocycle". 

b)The reasons for the provisos in the claims are only partially explained by the cited prior 
art: and it will become necessary to consider more closely the reasons for the provisos in 
the present claims. 

For example, the proviso may be directed to the exclusion of known prior art: compounds 
which do possess the desired activities. 

If In this case, If the said prior art was published before the priority date of the application, 
It may be necessary to take the prior art into consideration for the assessment of Inventive 
step. 

Similarly the reason for the possible exclusion (a) on page 26 and page 29, lines 23 page 
29, Ilne34and page 33, line 35 

Furthennore it may be necessary to consider why there are differences in the scope of 
proviso in claims 1 and 2 with respect to the substituent and is absent in claim 3. 
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b) The expressions "an amino acid residue" in tlie clainis is considered to be unclear, 
since tine expression gives no indication which part of the molecule of said compounds is 
intended as substituent. For example the amino acid residue could be such diverse groups 
as a COOH group, a CHg group a HQ-benzyl group or H0-benzyl-CH2-CH(G00H)-NH-. 
Furthermore It is unclear whether amino acid residue encompasses only the common 
natural amino acids or whether it is also intended to cover synthetic amino acids or less 
common amino acids. 

If not all of the diverse possibilities are intended e.g. methyl, it is unclear where the 
bordelines for the definition He. 

The meaning of the terms of a claims should be as far as possible be clear from the 
wording' alone. The expression "an amino acid residue as used in the claims relies on the 
description for its interpretation". 

c) Having regard for claims 1, 2, 3, 48, 56 It appears that these are independent claims. It 
is however considered that it would be appropriate to cover these by a single independent 
claim. 

d) a lack of clarity arises with certain substituents, which are unstable. Thus for example 
OH substituted by -0-all<enylC(=0)OR^^ 
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1 . This report is the international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet 

3. This report is also accompanied by ANNEXES, comprising: 

a, □ sent to the applicant and to the International Bureau) a total of sheets, as follows: 

□ sheets of the description, claims and/or drawings which have been amended and are the basis of this report 
and/or sheets containing rectifications authorized by this Authority (see Rule 70.16 arid Section 607 of the 
Administrative Instructions). 

□ sheets which supersede earlier sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure in the International application as filed, as indicated in Item 4 of Box No. I and the 
Supplemental Box. 

b. □ (sent to the International Bureau only) a total of (indicate type and number of electronic Garrier(s)) , containing a 
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applicability; citations and explanations supporting such statement 

H Box No. VI Certain documents cited 



Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty. Inventive step and Industrial applicability 

Lack of unity of invention 



H Box No, VII Certain defects in the International application 

□ Box No. VI 11 Certain obsen/ations on the International application 
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Box No, I Basis of the report 

1 . With regard to the language, this report is based on 

M the international application in the language in which It was filed 

□ a translation of the international application into , which is the language 
of a translation furnished for the purposes of: 

□ international search (under Rules 12.3(a) and 23.1(b)) 

□ publication of the international application (under Rule 12.4(a)) 

□ international preliminary examination (under Rules 55.2(a) and/or 55.3(a)) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 

1-16 as originally filed 

Claims, Numbers 

1-5 as originally filed 



□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets^figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded, " 
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Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 



1. Tlie questions wfiether the claimed Invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
E claims Nos. 3.4 

because: 

El the said international application, or the said claims Nos. BA, relate to the following subject matter which 
does not require an international preliminary examination (specify): 

see separate sheet 

□ the description, claims or drawings (Indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ '% the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 

could be formed (specify). 

□ no international search report has been established for the said claims Nos. 

□ a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the 

prescribed time limit: 

□ furnish a sequence listing on paper complying with the'standard provided for in Annex C of the 
Administrative Instructions, and such listing was not available to the International Preliminary 
Examining Authority in a form and manner acceptable to it. 

□ furnish a sequence listing in electronic form complying with the standard provided for in Annex C 
of .the Administrative Instructions, and such listing was not available to the International Preliminary 
Examining Authority in a form and manner acceptable to it. 

□ pay the required late furnishing fee for the furnishing of a sequence listing in response to an 
invitation under Rules 13ter.1(a) or (b) and 13fer.2. 

□ a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant 
did not, within the prescribed time limit, furnish such tables in electronic form complying with the technical 
requirements provided for in Annex C-bis of the Administrative instructions, and such tables were not 
available to the International Preliminary Examining Authority in a form arid manner acceptable to it. 

□ the tables related to the nucleotide and/or amino acid sequence listing, if in electronic form only, do not 
comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions. 

□ See separate sheet for further details 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, iriventive step or Industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 

No: Claims 1-5 YES 

Inventive step (IS) Yes: Claims 

No: Claims 1-5 YES 

Industrial applioability (lA) Yes: Claims 

No: Claims 1.2,5 YES 

2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No, VI Certain documents cited 

1. Certain publisfied documents (Rule 70,10) 

and /or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 



Box No. VII Certain defects in the international application 

The following defects in tlie form or contents of the International application have been noted: 
see separate sheet 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and Industrial 
applicability 

Claims 3 and 4 relate to subject-matter considered by this Authority to be covered by the 
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with respect 
to the Industrial applicability of the subject-matter of these claims (Article 34(4)(a)(l) PCT). 



Item V 

Reasoned statement with regard to novelty, Inventive step or industrial applicability; 
citations ahd explanations supporting such statement 

1 The present application is directed to a compound which Is useful in the treatment of 
viral infections including hepatitis G virus. 

2 Reference is made to the following documents. The given numbering will be adhered 
to in the rest of the procedure: 

D1 : WO 2004/005286 A (K.U.LEUVEN RESEARCH & DEVELOPMENT; GILEAD 

SCIENCES, INC; NEYTS, JOHAN;) 15 January 2004 
D2: WO 2005/063744 A (K.U. LEUVEN RESEARCH & DEVELOPMENT; 

PUERSTINGER, GERHARD; GILEAD SCIEN) 14 July 2005 
Conceming document D2 please see item VI. 

3 The presently claimed compound differs from the structurally closest prior art 
compounds revealed in D1 which are also antiviral compounds through the 
phenyloxazolyl group instead of a phenyl or pyridyl group. This structural modification 
starting from the compounds of 01 in order to solve the problem of providing an 
alternative antiviral compound useful in the treatment of HCV is not obvious and thus, 
compound claim 1 and consequently further claims 2-5 appear to be novel (Article 
33(2) PCT) and Inventive (Article 33(3) PCT). 

However, It Is remarked that the findings on inventive step are made on condition that 
experimental data can be provided at a later stage to support that the claimed 
compound indeed shows the alleged pharmacological effect and as such solves the 
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4 The subject-matter of the present claims 1 , 2 and 5 is in accordance with the 
requirements of Article 33(4) PCT. 

For the assessment of the present claims 3 and 4 on the question whether they are 
industrially applicable, no unified criteria exist In the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, for 
example, does not recognize as industrially applicable the subject-matter of claims to 
the use of a compound in medical treatment, but may allow, however, claims to a 
known compound for first use in medical treatment and the use of such a compound 
for the. manufacture of a medicament for a new medical treatment 



Re item VI 

Certain documents cited 

The International Search Report mentions P-document D2 which does not form part of the 
state of the m according to Rule 64.1(b) PCT and thus was not discussed under item V of 
this report. Since the present priority has been validly claimed, D2 disclosing the 
compound of example 6 and related subject-matter is not novelty-destroying for present 
claim 1-5. 



Re item VII 

Certain defects in tlie International application 

When entering the regional phase at the EPO, the expression "incorporated by reference" 
is to be deleted wherever it may appear in the present description. 
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Applicant's or agent's file reference 
626.PF 

International application No. 
PCTAJS2005/026606 



FOR FURTHER ACTION 

International filing date (day/fnonth^eat) 
26.07.2005 



SeeFomiPCT/IPEA/416 



Priority date (dayAnonlhfyear) 
27.07.2004 



International Patent Classification (IPC) or national classification and IPC 
INV. C07D473yD0 C07D471A)4 C07D519/00 A61K31^2 



Applicant 

QILEAD SCIENCES, INC. et al. 



This report is the international preliminary examination report, established by this international Preliminary Examining 
Authorll^ under Article 35 and transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 19 sheets, including this cover sheet 

3. This report is also accompanied by ANNEXES, comprising: 
a Kl senf to fhe app//cant and to t/ie/nfemai/ona/ Bureau; a total of 43 sheets, as follows: 

I5<l cihPPts of the descriDMon. claims and/br drawings which have been amended and are the basis of this report 
aSsheete coS^ authorized by this Authority (see Rule 70.16 and Section 607 of the 

Administrative Instructions). 
□ sheets which supersede earlier sheets, but which this Authority considers contain f^^^f^^}^!^^^^^ 
be?S? diS^^ in the international application as filed, as indicated m item 4 of Box No. I and the 
Supplemental Box. 

b. □ {sent to the International Bureau only) a total of (indicate type and "i^^^^;;;^^^^^^ ^ 
sequence listing and/or tables related thereto, in electronic form only, as indicated m the Supplemental Box 
SSg to Sequ^^^ Listing (see Section 802 of the Administrative Instructions). 



4. This report contains indications relating to the following items: 

Kl Box Ho. I Basis of the report 

S Box No. II Priority 

S Box No. Ill Non-establishment of opinion with regard to novelty. Inventive step and industrial applicability 

□ Box No. IV Lack of unity of invention 

H Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 

El Box No. VI Certain documents cited 

!E1 Box No. VII Certain defects In the international application 

H Box No. VIII Certain observations on the international application 
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Date of submission of the demand 
31.05.2006 


Date of completion of this report 
20.02.2007 


Name and mailing address of the international 
preliminary examining authority: 

European Patent Office - Gitschiner Str. 103 
D-1 0958 Berlin 
MO) Tel. +49 30 25901 "0 
^ Fax: +49 30 25901 - 840 


Authorized officer 

Frelon, Didier | W}} | 
Telephone No. +49 30 25901-312 
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Box No. I Basis of the report 



1 . With regard to the language, this report is based on 

S the international application in the language in which it was filed 

□ a translation of the international application into , which is the language 
of a translation furnished for the purposes of: 

□ international search (under Rules 12.3(a) and 23.1 (b)) 

□ publication of the international application (under Rule 12.4(a)) 

□ international preliminary examination (under Rules 55.2(a) and/or 55.3(a)) 

2 With regard to the elements* of the international application, this report is based on (replacement sheets which 
' have been furnished to the receiving Office in response to an Invitation under Article 14 are referred to tn this 
report as "originally- filed" and are not annexed to this report): 

Description, Pages 

1-8,11,1 4-51 , 54-66, 61 , 68, as originally filed 

70-73, 76-83, 87-110, 112, 

114-124 

9, 1 0, 1 2, 1 3, 52, 53, 57-60, 62-67. filed with telefax on 31 .05.2006 
69,74,75,84,85,111,113 

86 filed with telefax on 1 3.1 1 .2006 

Claims, Pages 

125-127, 129-135, 137-140 filed with telefax on 31.05.2006 

1 28, 1 36 filed with telefax on 1 3.1 1 .2006 

□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4 □ This report has been established as if (some of) the amendments annexed to this report and listed below 
' had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* .If item 4 applies, some or all of these sheets may be marked ['superseded." . 
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Box No. II Priority 



1 . 0 This report has been established as if no priority had been claimed due to the failure to furnish within the 
prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed (Rule 66.7(a)). 

□ translation of the earlier application whose priority has been claimed (Rule 66.7(b)). 

2 □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 
been foundSid (Ru^^^^^ Thus for tlie puiposes of this report, the international filing date indicated 
above is considered to be the relevant date. 

3. Additional observations, if necessary: 

see separate sheet 
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Box No. Ill Non-establishment of opinion with regard to novelty. Inventive step and Industrial 
applicability — 

1 The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
" obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
M claims Nos. 62-69 

because: 

iSI the said international application, or the said claims Nos. 62-69 vi^ith regard to industrial applicability relate 
to the followln^^^^ which does not require an international preliminary exannination (specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

.□ the claims, or said claims Nos. are so Inadequately supported by the description that no meaningful opinion 
could be formed (specify). 

□ no International search report has been established for the said claims Nos. 

□ a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the 
prescribed time limit; 

□ furnish a sequence listing on paper complying with the standard provided for in Annex C of the 
Adminl5ra3nSuctlon^ and such listing was not available to the International Preliminary 
Examining Authority In a form and manner acceptable to It. 

□ furnish a seauence listing in electronic form complying with the standard provided for Iri Anriex C 
S thf AdSSS iS^^^ and such listing was not available to the Intemallonal Preliminary 
Examining Authority In a fonn and manner acceptable to it. 

□ pay the required late furnishing tee for the furnishing of a sequence listing in response to an 
invitation under Rules 13fer.1 (a) or (b) and 13fer.2. 

□ a meaningful opinion could not be formed without the tables related to the sequence Jistings; the appl^^^^^^ 
did not vyJthin the prescribed time limit, furnish such tables in electronic fomri complying with the technical 
requTenVerSs pr^^^^^^^ for in Annex C-bis of the Administrative Instructions and such tables were not 
available to the International Preliminary Examining Authority in a form and manner acceptable to it. 

□ the tables related to the nucieotide and/or amino acid sequence listing, if in electronic forrn only, do not 
comply witK^^^^ requirements provided for in Annex C-bis of the Administrative Instructions. 

□ See separate sheet for further details 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement ^ 

1.. Statement 



Novelty (N) 


Yes: 


Claims 


1-69 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-69 


Industrial applicability (lA) 


Yes: 


Claims 


1-61 




No: 


Claims 





2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No. VI Certain documents cited 

1 . Certain published documents (Rule 70.10) 
and /or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 



Box No. VII Certain defects in the international application 

The following defects in the fornn or contents of the international application have been noted: 
see separate sheet 

Box No. VIII Certain observations on the international application 

The following observations on the clarity of the clainns, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item i 

1. Amendments 

Claims 1 to 55 on file repeat originally filed claims 1 to 55. Claims 56 to 69 on file repeat 
originally filed claims 64 to 68 and 70 to 78, respectively. 

In reply to the WO-ISA of 01 .03.2006, the Applicant has brought amendments within his 
replies received on 31 .05.2006 and 13.1 1 .2006 which consist essentially of the deletion of 
originally filed claims 56 to 63 and 69 (which was redundant with original claim 66). The 
remaining claims have been consecutively renumbered 1-69. The disputable term 
"isomers" has been deleted from claims 1 , page 128 and 48, page 136. 

in the description, formal amendments have been done: 

- on pages 9, 10, 12, 13, 52, 59, 60, 62-67, 69, 74, 84 and 86, the expression "and the 
like" has been deleted. 

- on pages 58, 59, 85, 1 1 1 and 113, "etc" has been similarly deleted. Note that most of 
such deletions have no effect when the affected sentence still contains a verb like 
"includes" or other enlarging expression like "but are not limited to" or "and so on". 

- on page 75, the broadening introduction to the examples has been deleted. 

- on said amended pages 53 and 57, the amendments are not clearly apparent. 

It appears that the amendments have only excluded the subject-matter of original claims 
56 to 63 which was considered to be non unitary. The limitations of the searched scope 
have not been tal<en into account The pending objections remain valid against the 
amended application. 

2. !?cop6 limitation 

The present claims 1-55, 61 -69 relate to an extremely large number of possible 
compounds (claims 56-60 are directed to specific examples of the illustrations). In addition, 
it is noted that unspecific and/or open expressions like aryl, heterocycle, aminoacid 
residue, ring, Uniting group, isomers add to the lack of clarity and conciseness of the claims 
(see points 3.3. Iff, below). It is not said that a term like alkyi is not clear per se, but that the 
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combination of the numerous unspeoifio terms results in unclearly claimed subject-matters. 
The argument that recitation of subgenera may increase the complexity of the claims and 
reduce the conciseness cannot be accepted. Conciseness is not necessarily synonym of 
shorthand, abridgment, etc, particularly when the terms used for their theoretical 
conciseness do not cover meanings which are usually understood by the sl<illed person. 
Relevant repetitions may be necessary to set clarity. On the contrary, excessive 
"conciseness" is source of unclarity due to inconsistencies between the claims and the 
description where certain embodiments are said to be excluded (pages 17-20), partly 
referring to prior art documents (possibly said "incorporated by reference") or their family 
members. But the claims do not reflect this. Since it is the claims which define the matter 
for which protection is sought, if these exclusions correspond to a relevant prior art which 
Is not come to the knowledge of the examining division, the claims could be considered to 
be anticipated by these compounds. Furthermore, if the said prior art was published before 
the priority date of the application, it may be necessary to contemplate this prior art for the 
assessment of inventive step. 

The "formula" (A) in claim 1 or on page 3 is understood to be Intended to cover a scope as 
large as possible but, as drafted, it goes against the requirements of the POT for clarity 
and conciseness. A said Markush formulation can be a very useful and efficient way to 
claim a group of compounds, but It Is not exempt to comply with clarrty and conciseness 
requirements (Art. 5 and 6 POT). It Is understood that the Applicant expects that the full 
scope of the claimed subject-matter be searched, but this must be feasible and, for this 
purpose, the said scope must be clearly and concisely described. That is also why 
embodiments and Illustrations by examples are useful to supply unspecific deficiencies. 
For instance, due to the dotted lines which should represent optional double bonds, the 
rests R^ R'^ and R^ are ill-defined since their definitions do comprise only monovalent 
groups which thus cannot link the imidazopyrimidine core twice. It would have been 
probably preferable to draw several figures, provided they comply with the unity 
requirements (Art. 3(4)(iii) PCT). A consequence Is the impossibllty to detemilne the extent 
of the search because It cannot cover meaningfully an ill-defined claimed scope. 

The first -relatively- clear and concise representation of a group of compounds could only 
be found with figure (A1), description page 28 [given that, since U is N, the rest R^ is not 
optionally but necessan/y absent - note that, If the nitrogen of the 4-positlon should be 
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quaternized, the definition of the claimed compounds would lack further clarity and 
conciseness because the definition of any necessary counterion would be absent] and with 
the prepared examples which are concrete forms of the invention: the search can only be 
made for a clear and concise subject-matter which is the first clear and concise subject- 
matter actually given by the Applicant in the specification. It was therefore certainly not 
arbitratry to focus the search as done since it followed the first Indications made clear and 
concise by the Applicant. 

Support and disclosure In the sense of Art. 6 and 5 PCT Is to be found for only a very 
small proportion of the compounds claimed (see prepared examples 1-6 of pages 
1 17-121) wherein (designation of figure (A1)): 

- R2, R* are H (R^ R^° and R^^ -designation of (A)- are necessarily absent due to the ring 
nitrogen valency), 

- X represents CHa, 

- Y is a bond, 

- RMs a (fluoro substituted) phenyl and 

- R^ represents a (trifluoromethyl or trifluoromethoxy substituted) phenyl or an isoxazole 
substituted by a (propoxy or chloro substituted) phenyl. 

It will be also apparent to the skilled person that figure (A1), page 38, represents quite a 
large generalization of (a reasonable "penumbra around") the illustrations (see also points 
3.3.1 ff, below). The limitation of the search was consequently not arbitrary but guided by 
the subject-matter of the description which is consistent considering: YR^ and R^ = 
(hetero)ring and X = Alk, AIkO, AlkS or AlkN. 

The non-compliance with the substantive provisions is to such an extent, that the search 
was performed taking into consideration the non-compliance in determining the extent of 
the search of claims (PCT Guidelines 9.19 and 9.23). 

The search was necessarily restricted to those claimed compounds which appear to be 
supported and to a generalisation of their stmctural fomiulae, as described in formulae 
(A1) (said "fourth aspect" of the Invention, page 27). 



Re Item 11 
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Due the presence of an internnediate document, the claimed priority date of 27.07.2004 
had to be checked. It results that the priority is NOT valid when: 

- is selected from Ci-C^o alkoxy, G1-C10 thioalkyi, C^C^o alkylamino, C^-C^o dialkylamino 
and C4-C10 cycloalkynyl 

- and R'^ are independently selected from haloalkyloxy (except OCF3) and heterocycle 
(except 5- ot 6-membered heterocyclic), 

- R^ is selected from cycloalkyi (except C3-C10 cycloalkyi), cycloalkenyl (except C4-G10 
cycloalkenyl), cycloalkynyl and heterocycle (except 5- ot 6-membered heterocyclic), 

- is selected from haloalkyloxy (except OCF3) and heterocycle (except 5- ot 6- 
membered heterocyclic), 

- R^ Is selected from G1-C18 alkylsulf oxide, C^-C^^ alkylsulfone, G^-C^q haloalkyl, 02-0^8 
haloalkenyl, C^-G,^ haloalkynyl, G^-G^^ haloalkoxy, G^-G,^ haloalkylthio, cyanoalkyi, - 
C(0)OR^^ arylsCilfoxide, arylsulfone, arylsulfonamide and heterocycle (except 5- ot 6- 
membered heterocyclic), 

- R^ and R^ are independently selected from heterocycle (except 5- ot 6-membered 
heterocyclic) and, when taken together with the nitrogen to which they are attached, they 
form a heterocycle (except 5- ot 6-membered heterocyclic), 

- R^ and R^' are Independently selected from CH2CH(=0)R'" and GH20C(=0)0R'« where 
R^ is CrCi2 alkyi, G^-G^o aryl. 0^-G^o alkylaryl or G^-G^o aralkyl, 

- R^° and R" are independently selected from heterocycle (except 5- ot 6-membered 
heterocyclic) and an amino acid residue (when not linked through a carboxyl group 
thereof), 

- R^2 is an amino acid residue (when not linked through an amino group thereof), 

- R""^ and R^^ are independently selected from arylalkyi (unsubstituted or substituted with 
G(0)OR^^) and an amino acid residue (when not linked through a carboxyl group thereof), 

- R^^ is selected from 

(a) GrCis alkylsuloxide, G^-C,^ alkylsulfone, G,-G^^ halogenated alkyI, C^-G^^ halogenated 
alkenyl, G^-G.^ halogenated alkynyl, G,-G^s halogenated alkoxy, G^-G^^ halogenated 
alkylthio, GOS^\ haloalkyloxy (except OCF3), arylsulfoxide, arylsulfone, arylsulfonamide, 
heterocycle (except 5- ot 6-membered heterocyclic) and 

(b) M-Q- wherein M is a ring optionally substituted with a. or more R^^ and Q is a bond or a 
linking group connecting M to R^ having 1 to 10 atoms selected from C and optionally 1 or 
more O, N or S atoms and optionally substituted with one or more R^^ 
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- is selected froin 

(c) sulfone, sulfonamide and suifoxide, 

(d) C2-C18 allcenyl and C^-C^^ all<ynyl substituted by C3-C10 cycloalkyi, C4-C10 
cycloall<enyl, C^-C^o cycloalkynyl, aryl or heterocycle, 

(e) C1-C18, C2-C18 all^enyl and C2-C18 alkynyl wherein 1 or more metiiylene are replaced by 
1 or more O (except C,-,, alkoxy), S (except C,-,, aikylthio), NR^°, C(0)NR^°R^\ OC(0)R^^ 
C(0)OR''orN(R'°)C(0), 

(f) further substitutions of (c) and (e) by C3-C10 cycloalkyi, C4-C10 cycloalkenyl, C^-C^o 
cycloalkynyl, aryl or heterocycle, 

(g) heterocycle and C3-C10 cycloalkyi, C4-C10 cycloalkenyl, O4-G10 cycloalkynyl, aryl or 
heterocycle further substituted with C^.^ alkyi, 0(0)OR^^ =0, halogen, CN, C(0)NR^°R^\ 
C(0)R^'orOC(0)R'^ 

(h) C(0)R^° and C(S)R^^ [wherein R^^ is NR^^R^^ aryl, an amino acid residue linked through 
an amino group thereof, CH2CH(=0)R'^ and CH20C(=0)0R^^ where R^^ is C.-C,^ alkyI, 
C6-C20 aryl, C^-C^o alkyiaryl or Cg-Cao aralkyi], C(0)OR^' and OC(0)R^' [with the full 
definition of R^^] and C(0)N(R^^)2 [except when one R^^ is H and the other is C^.^ alkyI], 

(i) to (k) further substitutions defined in the application on file 

- R^° and R^^ are independently heterocycle (except 5- ot 6-membered heterocyclic) 

- R^^ and R^^ are independently heterocycle (except 5- ot 6-membered heterocyclic and 
pyridyl optionally substituted with 1 to 4 C,^ alkyI, C^.^ alkoxy, halo, GH2OH, benzyloxy and 
OH), 

- is ary!C2.i8 alkyl. 

None of the specific compounds prepared in the application is disclosed within the priority 
document. Where the priority date is not valid, the intermediate document D10 is therefore 
relevant for the purposes of Rules 33.1c, 64.3 and 70.10 PCT (see section VI, certain 
documents), i.e. relevant in order to assess whether the claims satisfy the criteria set forth 
in Art. 33(1) PCT. 

D1 0 may also be a relevant prior art with regard to inventive step (compounds of D10 are 
essentially different by the presence of a carbon atom in place of U) in a regional or 
national phase. 
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Re Item III 

Claims 62-69 are directed to metliods for treatment of tlie liuman or animal body by 
surgery or therapy and/or to diagnostic methods practised on the human or animal body. 
They relate to subject-matter considered by the ISA to be covered by the provisions of 
Rule67.1{iv) PCT. 

For the assessment of these claims on the question whether their subject-matter Is 
industrially applicable, no unified criteria exist In the PCT Contracting States. 
Consequently, no opinion will be fonmulated with respect to the Industrial applicability of 
the subject-matter of these claims (Art. 34(4)(a)(l) PCT). The patentability can also be 
dependent upon the formulation of the claims. The EPO, for example, does not recognize 
as Industrially applicable the subject-matter of claims to the use of a compound in medical 
treatment, but may allow, however, claims to a known compound for first use in medical 
treament and the use of such a compound for the manufacture of a medicament for a new 
medical treatment. 

Under the terms of Rule 39.1 (iv) PCT, the ISA was not required to carry out a search of 
such claims, but as indicated in the ISR, the search was carried/out and based on the 
alleged effects of the compounds. Similarly, the IPEA (which Is the ISA) Is not required to 
carry out an Intematlonal preliminary examination of such claims, but as for the ISR, the 
IPER will be based on the alleged effects of the compounds (Rule 67.1 (iv) PCT). 



Re Item V 

1. n^fi^d documents 

D1: WO 2004/005286 

D2: EP 1 132 381 

D3: EP 1 162 196 

D4: WO 00/20400 

D5: WO 95/02597 

D6: GB 2 158 440 
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D7: DATABASE OA [Online]; YUTILOV, YU. M. ET AL: "Synthesis and antiviral 
activity of spinaceamine derivatives" Database accession no. 1 989: 1 65603 
D8: WO 01/95910 
D9: El^ 1 386 923 

D1 0: WO 2005/063744 (intermediate docunnent) 



2. Novelty 

With the amendments (claims deletion) brought in answer to the previous written opinion, 
the objection of non unity has been overcome. 

In the frame of the limited searched scope (see item I), compounds of formula (A) [i.e. 
(A1)] appear to be novel. These novel compounds, i.e. imidazo[4,5-d]pyrimidine derivatives 
(i.e. wherein U = N),-are characterized by their substitution pattern such that the groups Y- 
and represent a ring (Y is a single bond). 



3. Inventive step 

3.1 The problem underlying the present application is to provide antiviral compounds. 
Compounds of D1 can be considered as the closest prior art In view of the part of the 
subject-matter which is entitled to the priority date. Compounds of D10 can be considered 
to be the closest prior art for the part of the subject-matter which is not entitled to the 
priority date. 

3.2 The essential difference of the claimed subject-matter and the prior art is in both 
cases essentially to be seen in the replacement of a ring carbon atom by a nitrogen in 
place of U, i.e. in the condensed system wherein the ring carbon atom of the 7-position of 
the imidazopyridine is replaced by a nitrogen atom to form the present imidazopyrimidine. 
Such an exchange belongs to the general knowledge of bioisosterism of C and N as ring 
members. Document D3 which also belongs to the field of antiviral compounds Illustrates 
the usual knowledge in drug design studies that carbon atom and nitrogen atom are 
commonly considered to be exchangeable unless a well known prejudice in the particular 
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domain of viral Inhibitors would restrain the skilled person from proceeding with the C/N 
replacement. Similarly, Xs of formula II in D4 and the ring members A, B, D and E in D8 
illustrate this common knowledge. Even D2 which was cited against the novelty of the 
deleted claims confirms this very general knowledge with the ring members V and W which 
represent C or N. The Applicant did not bring the evidence that the present invention 
overcomes a known prejudice. The skilled person facing the problem mentioned above 
comes therefore directly to the solution of the present application. 

The specification only describes assays and Is silent about their concrete results. The 
qualification of the activity as excellent or of the toxicity as low lacks to point any reference 
which could give the significance of these qualities In order to substantiate the presence of 
an Inventive step. 

In order to show that the novel compounds are inventive, it must be clearly apparent that 
the differentiating feature is responsible for an unexpected effect. If this demonstration 
should be made by means of comparative tests, the compounds to be compare should be 
chosen such that they only differ by the diffentiating feature. 

3.3 The Applicant's attention is drawn to the fact that, despite the limitations which were 
mandatory for the search (see Item I), the claims do not fully satisfy POT requirements. 
Partlculariy, the protection which is sought should.comply with a reasonable breadth for the 
claimed scope. 

3.3.1 It Is realized that the Applicant Is entitled to claim all obvious modifications of what 
was concretely described and that alternative variations have to be supported by the 
description, i.e. a certain number of examples. 

Open and non limitative (generalizing) expressions or terms like "aryl, heterocycle, ring, 
linl<ing group, aminoacid residue, etd\ derivatives thereof extend (irrealistically) the scope 
of the claims beyond what has actually been verified in the worked examples on file. For 
instance, the amino acid residue could be extremely different groups. Furthermore It is 
unclear whether an amino acid residue encompasses only the residue of a natural amino 
acid or whether It Is also intended to cover a synthetic amino acid residue. 
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Undefined terms render the claims obscure in scope and do not allow to correctly and 
specifically circumscribe a scope where the invention applies and for which protection can 
actually be granted. 

There should be no confusion between the clarity of certain terms {i.e. a straightfonward 
comprehension which is not disputed) and the scope covered by these terms {I.e. an 
unlimited and therefore disputable extent) with the clarity and conciseness of the claims 
(Art. 6 PCI). Art. 6 PCT states unambiguously that the claims shall define the matter for 
which protection is sought. It Is not said that they are defined "by reference to the 
description" but that they must be supported by the description. If a term in a claim actually 
includes a restriction, like here concerning the positional Isomers, which Is only mentioned 
in the specification, and If this restriction Is not clear (even implicitly) from the text of the 
claim, the claim cannot be considered as fulfilling the requirements of clarity and 
conciseness. 

The question is whether or not a technical effect is to be achieved by all the embodiments 
covered by the claims when this technical effect turns out to be the sole reason for the 
alleged inventiveness of these processes. A consequence is that broad expressions are 
objectionable under Art. 33(3) PCT. This is not only a question of temilnology about the 
support for a scope and thus of "recasting" basis issues; the purpose Is clearly a technical 
question whether the inventlvity is credibly present over the whole claimed scope. Formal 
matters (clarity, support, etc) and obviousness are not "Intennlxed", although it cannot be 
denied that the corresponding objections are necessarily linked and cannot be artificially 
separated. 

A legal principle is that the extent of a patent monopoly is justified by the technical 
contribution to the art. This principle which is applied in relation to the extent of the 
protection that is justified by reference to Art. 5 and 6 PCT also governs the decision which 
is required to be made under Art. 33(3) PCT, for everything falling within a valid claim has 
to be inventive. Judgement of inventive step depends on whether the specific technical 
purpose (a surprising or unexpected correlation between a structure and an activity) can 
be credibly achieved over the whole range claimed. A second legal principle is that any 
one who alleges a fact has the onus of proving this allegation by appropriate evidence. 
The fact that test results show that some of the claimed compounds are Indeed active 
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cannot be regarded as sufficient evidence to lead to tlie inference that substantially all the 
claimed compounds possess this activity. The burden of proof that all the compounds 
claimed possess the alleged activity rests only upon the shoulders of the person alleging it. 

3.3.2 The (given) examples (and particularly the tested ones) represent a relatively 
narrow illustration of the claimed scope (they have been already taken as a basis for the 
limitation of the search scope presently examined). It can be therefore questioned whether 
the regularly occuring groups in the examples form a necessary and essential 
characterisltic of the Invention which should not be allowed to vary out of the reasonable 
extent of the usual equivalents and (bio)isosters of these variants, (especially keeping In 
mind that the difference with the prior art Is relatively small, the effect (to be unexpected for 
an Inventive step recognition) of which can be hindered by other unpredlcted effects of 
larger structural variations of other variant groups that a skilled person cannot consider as 
obvious equivalents). In the present case the structural differences on passing from 
examples to compounds falling in the claims are far greater than the structural differences 
between compounds falling under the claims and compounds according to the prior art. 
Without any evidence of the contrary, the claimed scope do not represent a reasonable 
generalization of the very invention as shown by the examples. 

Generalisations of concrete examples appear to be acceptable if they are not contradictory 
to the basis of qualitative or quantitative stmcture-activlty-relationships (BAR) which says 
that for compounds with a certain chemical basic stmcture the known biological activity can 
prima facie be expected to be retained when making small structural modifications. These 
principles are well known to skilled persons in pharmacology and drug design and, if such 
principle would no longer apply at all, no generic formula in claims would be allowable at all 
for a pharmaceutical patent which then logically would have to be restricted to the 
concretely tested example(s). 

It appears to be contradictory, on one hand to argue that, thanks to a very small structural 
modification on a position in a molecule, the known biological activity is surprisingly 
maintained or improved and, on the other hand, to claim a large number of structurally very 
different families of substltuents through the above disputed temns (and their 
combinations) at various positions of the molecule under consideration. 

Reasonable predictions of relations between chemical structures and biological activities 
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are in principle possible, but there is a limit beyond whicli no such prediction can be 
validly made. It is tlierefore necessary to fix limits to unspecific terms. 

3.3.3 Open and too broad formulations may also lead to unacceptable speculations from 
the skilled people as to the very invention and Its future aspects; it may even suggest that 
the claimed scope lacl^s any inventive merit and is not properly covered by the description 
and, particularly, the examples. Furthermore this would deprive any third party from a 
legitimate protection for a genuine invention in relation with an object which was neither 
described nor even foreseen but would have only been a hypothesis in the frame of the 
present invention. 

When only some and not substantially all claimed compounds exhibit a particular technical 
effect, the conclusion has to be that the invention as broadly defined in the independent 
claim' was not a solution to the technical problem of achieving the given technical effect 
(with the consequence that the alleged technical effect of some of the claimed compounds 
is to be disregarded when determining the objective problem underlying the invention and 
thus when assessing inventive step). In other words, a technical effect which justifies the 
selection of the claimed compounds must be one which can be fairly assumed to be 
produced by substantially all the selected compounds. A general formulation, made up of 
many variables or groups defined by unlimited and/or vagues terms or non limitative 
expressions (including unspecific points of atlachement), constitutes an excessive 
generalization encompassing fomns which go far beyond what the sl<illed person, also 
taking into account physico-chemical and biological considerations, can regard as 
including obvious modifications, equivalents and/or (bio)isosterical values of 
substituents/of the examples given in the description. 

There is indeed a great variety of structural possibilities which are claimed (and not yet 
explored by the Applicant), the effect of which cannot be foreseen having regard to the 
problem underlying the present application and, consequently, which are not solutions of 
the problem. Note that the Applicant's assertions as to the activity of the compounds Is not 
questioned. They are believed to be active (point 3.2 above). The question is whether the 
claimed compounds develop any surprising effect which can serve as an objective basis to 
prove the presence of an Inventive step. 
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3.3.4 The Inventive step required by Art. 33(3) PCI can be acknowledged only for a well- 
defined scope embracing a specific domain thanks to a reasonable generalisation of the 
very invention, taking into account the extent of the illustration of the examples, the support 
of the specification, the closeness of the prior art, the reproducibility and the feasability of 
the Invention. In other words, the protected scope should comprise only compounds, their 
variants and equivalents which solve the problem underlying the invention, (what Is a 
prerequisite for the acknowledgement of an inventive step). 

As chemical species can be precisely defined by the Identity and the number of the atoms 
Involved, it Is necessary to specify the disputed expressions and terms by means of the 
incorporation of the definitions given in the specification. 



Re Item VI 



Application No 
Patent No 



Publication date 
(day/month/year) 



WO2005063744 



14.07.2055 



Filing date 
(day/month/year) 

21.12.2004 



Priority date (valid claim) 
(day/monWyear) 

22.12.2003 
02.01.2004 
26.07.2004 



Re Item VII 

To meet the requirements of Rule 5.1 (a) PCT, cited prior art documents should be 
identified In the description and the relevant background art disclosed therein should be 
briefly discussed. It is clear that, after amendments and clarifications, only relevant 
documents, i.e. closest prior art documents, are concerned. 



Re Item VIII 

1 . Any expression or sentence which may also refer to an extent of protection beyond the 
actual invention is also objectionable (cf. "but are not limited to", "and so on"). The 
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insertion of such sentences and/or part of sentences would suggest that the subject-matter 
as presently disclosed does not cover properly the claimed scope. Any expression which 
can be interpreted as an unjustified extension of the claimed scope should be objected. 
The specification should be clear and sufficient by itself. A precautionary measure on the 
limits of the scope is therefore superfluous and even misleading as it finally prevents a 
proper definition of the invention and opens the way to speculations (of skilled persons) 
about the very inventive subject-matter. Consequently any element against clarity has to 
be deleted. In this sense, the expression "Incorporated expressly herein by reference" Is 
Irrelevant and should be deleted. Note that, if the citations are "harmless" and do not affect 
the claimed scope, they are not necessary to a proper disclosure of the Invention and there 
maintenance can be evert misleading to the reader. 

2. It is additionally noted that the terms and/or expressions such as "etc", "and the like" 
are unspecific. they cannot sen/e as a support for the invention and therefore should be 
deleted. Note that parts of the description which are obviously not related to the claimed 
subject-matter like definitions of groups which are not even mentioned in the claims should 
also be deleted, 

The description refers to the exclusion of various compounds on page 20. The different 
scope of exclusion and the fact they need not be excluded In the description leads to an 
inconsistency with the claims. 

3. References to methods of treatment or diagnostic methods as "embodiments" or as a 
further object or aspect of the Invention should have been avoided since they are 
considered by the ISA to be covered by the provisions of Rule 67.1 (iv) PCT. References to 
metabolites or isomers as further objects of the invention should have been avoided as 
well. 

4. The reference to WO 00/204425 in the description is erroneous and should read WO 
02/04425. 

5. The reference to WO 2004/05286 (= D1) in claim 68 is considered to be Irrelevant: (a) 
it refers to compounds which are not covered (as far as the given structure is clear) by the 
formula of the compounds (A1) of the searched invention which is the object of the present 
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Examination report, (b) the Applicant Is reminded that whenever certain matter in a 
document is essential to satisfy the requirements of Art. 5 PCT, it should be expressly 
Incorporated In the description because a patent specification should, regarding the 
essential features of the invention, be self-contained, i.e. capable of being understood 
without reference to any other document. 
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cydopentyl, cydohepiyl, cydooctyl or a Q.,,polycydic saturated hydrocaqcbon 
radical having from 7 to 10 carbon atoms sndh as, for roistance, norbomy I f enchyl, 
triroetihyltricydoheptyi or adamantyl, 

" Alkenyr means a hydrocarbon moiety with at least one site of double 
5 bond uasaturation where the moiety may be acyclic, cyclic or a combination of 
^cyclk and cyclic portions. The acyclic portion may contain 1 to 3 carbon atoms, 
and each cyclic portionmay contain 3 130 6 carbon atoms. A site of double bond 
unsatijration may be in a acyclic portion, a cyclic portion. In the instance of a 
moiety having a combination of acyclic and cyclic porticois, there maybe a site of 
io double bond imsatoration in each of ihe portions. Within this definition, the term 
. - "cycloalkenyX" refers TO the double bond imsaturated hydrocarbon moieties that 

are cydic. Examples the term "aBcenyl" include, but are not limited to, ethylene 
or vinyl (-CH=C£ij), aUyl (-CH^CI-i^Cty, cyclopentenyl (-QH,), 5-hexenyI 
(-C:H,CH,CHaCBjC]H=CH,), l-cyclopent-l-enyl, ^^yclopen^2^enyl, l-cydopent-3- 

15 enyll-cydohex-a-enyll-cydohex-2-enyl and l-cydohex-3-enyl The double 
bond optiomlly is in the cis or trans configuration. 

"Alkynyl" means a hydrocarbon moiety with a least one site of triple bond 
unsaturation where the moiety m4.y be acyclic, cyclic or a combination of acyclic 
and cyclic portions. The acydic portion may contain contain 1 to 3 carbon atoms, 

20 and each cydic portion may contain 7 or more carbon stoms. Within this 

deSnitiorv the term "cydoaUgmi" refeas to triple bond unsahorated hydrocarbon 
moieties that are cyclic. EJcamples of the term "alkynyl" include, but me not 
limited to, -CCH, -CH,CCfi, -CH^CC-cyclohexyl, or -CH,-cycloheptynyL 
The suffix "-ene" used in. corunection with alkyl, alkenyl and alkynyl 

25 groups refers to sudi groups with at least 2 sites of substitution. Such polyvalent 
hydrocarbon radicals indude, but are not limited'to, methylene (-CH,-) 1,2- 
efhylene (-Cii.Clij-), l,3<.piopylene {-CH^CfijCH^-). l;4rbutylene (- 
CH^CH/CIijCH,-), l,2-«1hylene (-CH=CH-), propargyl (-CHjCC-), and 4- 
pentynyl (-CH,CH,CH,CCH-). Optiomlly, alkylene, aJkenylene and aUcynylene 

30 are substituted with O, S or N, generally meaning that O, S or N replace a carbon 

9 
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atom and liie vgjence appropriate rtwnnbej of carbon subsiituents (ga^erftlly I os 

2H)- N in this i^ase is generally R . 

"Aryr meaiis 3ti arowiaiic hydi-ocarbon contains 
generally 1, 2 or 3, witii 4 to 6 carbon atoms in each, ordwwily 5 or 6 carbon 

5 atoms. , . 

"Arylalkyl," "aryJallseriyr and "arylalkynyl" means an allsyl, allsenyl ot 

alkynyl raacal, respectively, in which one of tbe hydrogen atoms, typically a 

terminal or sp3 carbon atom, is replaced with an aryl radical. Typical arylalkyl 

groups include, but are not limited to, benzyl 2-phenyIethan-a-yl, 2-phenyle1ihen- 
10 l-yh rmphtbylmethyl, 2-naphthyletihan-l-yl, 2-naphiiiylethen-l-yl, imphthobefi^yl, 

2-naphtih,ophenyletii,an-X-yl. 

AS noted, carbocycles optionally are fonnd as single rings or multiple ring 

systems. Ordinarily the hydrocarbons of the compoTmds of the formialas of this 

invention are single rings' Monocyclic carbocycles generally have 3 to 6 ring 
15 atoms, sM mom typically 5 or 6 ring atoms. Bicyclic carbocycles typically have 7 

to 12 ring atoms, e.g, arranged as a bicyclo [4,5], [5,5], [5,6] or [6,6] system, or 9 or 

10 ring atoms arranged as a bicyclo [5,6] or [6,6] system. 

Jf tie nijmber of carbon atoms is unspecified for a hydrocarbon, typically 

the number of carbon atoms will range from I to X8, except that the number of 
20 carbons typically wiE range fcom 2 to 18 for unsaturated hydrocarbons and from 6 

to 10 for aiyl. 

"Heterocycle" or "heterocycle'" means any 4, 5, 6, 7, S or 9 roembered single 
or fused ring system containing one or more heteroatoms selected from the group 
consisting of O, N or S. Heterocycles optionally are entirely aromatic, entirely 

25 saturated, or contain I or more intra-ring sites of unsaturation, typically double 
bcjnds. Multiple heterocydlc rings (one or more of which contains a heteroatom) 
are bridged or spiro. Generally, the heterocyclic rings will be aromatic, and 
usually they are single rings. Examples of heterocycles include oxazacyloaUsyl, 
moipholinyl, dioxacycloalkyl, tbiacydoallcenyl, pyridyl, dihydroypyridyl, 

30 - tetrahydropyridyl (piperidyl),-tMazolyl,teb:ahydr6ihiophenyl,fuianyl,-ihienyl,-- 

10 
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2-pyrldyl 3-pyii4yl, 4-pyridyl S-pyridyl, 6-pyridyl 3-pyridazmyl, 4rpyridazinyl, 
5-pyridazjnyl, 2-pyriimdiriyl, ^-pyiirnMinyl, S-pyiMdinyi, 6- • 

pyrimidinyl 2-pyrazinyl,.3-pyr^yJ., 5-pyraziayl, 6-pyxaxmyl, 2-liii8zoIyl, 4- 
tbiazolyi or Srthiazolyi 

5 JS[itrdgen containing iieterocycles are bonded at nitrogm or a caxlson, 

typically a carbon atom. Hnase indude, for example, position 1 of aziridine, 
asrodyl 1-azetedyl, l-pyrrolyl, X-imidaa>lyl, 1-pyrazolyl, 1-pipmdinyl 2- 
pycroljne, 3-pyrrolinfi, 2-ji3ddazoline, 3-imids«oHne, S'-caTbazole, 4-morpholinB, 9- 
alpha or fi-carboUne, 2-isoindole, 2-pyraJZQllne md 3-pyrazoline, and by analogy, 

10 amidine, p^orrole, pyCTpUdine pipendine, piperazine, indole, pyrajioline, 

indoUne, imidazole, imida^olidine, Ifi-indazole and isoindolme. Thes& and ottier 
N'containing heterocydes are v^ell-Jcnown to those skilled in the art, and theic 
linkage sites ate a matter of discretion, 

SiMm containing beterocydes are bonded tbrough carbon or sidfw. They 

15 indude oxidized states sudi as -S{=0){=0). in general, tbey are UiOsed in the 
coiTipoTunds of tbe formiilas of this invention analogous to N-containing 
heterocydes. • 

"Aikoxy", "cydoalkoxy", "aryJoxy", "arylalkyloxy", "oxy b«t«rocyde", 
"thioalkyr, "thioqrdoalkyr, "wylthio", and "apyMkyltiuo" means snbstituents 
20 wherein an alcyl, cydoaBcyl, aryl, or arylalkyl, respectively, axe attad:»ed to an 
ojcygen atom or a sulfur atom throngh a single bond, sudi as but not limited to 

methoxy, ethoxy, propoxy, butoxy, thioethyl, thiometbyl pbenyloxy, benzjrloxy, 
mercaptoben2.yl. 

"Halogen" means any atom selected from the group consisting of fluorine, 

25 chlorine, bromine and iodirie. 

Any substitueht designation that is found in more than one ^te in a 

compoimd of this invention shall be indepiehdently selected. 

When a group is stated to be substimted with "one or more" of another 

grotip, this typically means 1 to 3 substituents, ordinarily 1. 2 or 3 substitutents. 

.30... . ...Those of sldU in the. a^swiE also recognize ihat the compounds of the ■- 

inveation may exist ia many different protonation states, depending on, among 

12 
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other thilJgs, ijie pH of theur environment While the stmctuxal f om«ke 
provided herein depict the compomds in only am of several possible protormtion 
states, it will be mderstood itiu these stqructures are illustrative only, and that the 
invention is not Uroited to any particular protonstion state-any and aE 
s pirotonated fonns of the compounds are mtended to ^within the scope of li^^ 

inventiaru . 

ArrpntoAdds 

10 "Amino-acid" refers to a radical derived from a moleoile having the 

chejnical fomiila KyN-CHR^'-COOH, wherein is a side group of a naturally- 
occurring or Isnown synthetic amino-acid. The armno acids optionally are 
substituted with hydrocarbon typically of 1 to 8 carbons at one or more carboxyl 
or amino groups, whether those groups are on the side chain or axe free after 

15 linking the amino acid to tihe remainder of the compound of this invention. 

OptionaEy the amino add residue is a hydrophobic residue such as mono- 
or di-alkyl or aryl axriino acids, cycloalkylanfuno adds. OptionaUy, the residue 
' does not contain a sulfhydryl or guaBidinosubstituent, 

Na.twaIly-occurrins amino add residues are those residues found naturally 

20 in plants, animals or microbes, especially proteins thereof. Polypeptides most 
typically wfll be substantially composed of such naturally-occurring amino add 
residues. These amino adds are glycine, alanine, valine, leucine, isoleucine, 
serine, threonine, cysteifie, rnethEonine, glutamic add, aspartic add, lysine, 
hydroxylysine, arginine, histidine, phenylalanine, tyrosine, tryptophan, proline, 

25 asparagirte/glwtamine and hydroxyproline, AdditionaEy, unnatural amino adds, 
for example, vslanine, phenylglycine and homoarginine are also induded. 

Generally, only one of any site in the parental molecule is substituted with 
an amino add^ although it is within the scope of this invention to introduce amino 
acids at more than one permitted site. In general, ihe alpha-amino or alpha- 

30 carboxyl group of ihe amino add are bgn^^ . 

let., carboxyl or amino groups in the amino add side dxains generally are not used 

• 13 
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The compoimds of tihis invention are useM as linlsers, spacers ox affinity 
(typically hydiophoMc) moieties in pr^aring afRnity alssorption matxices. The 
compounds of the invention optionally are bound covalently to an insoluble 
matrix and used for affimty chroinatogj:apli.y separations, depending on the 

5 nature of tiie groups of the compounds, for example compounds with pendant 
aryl groups are useful in making hydrophobic affinity coluwms. 

Tbsy also are useftd as linkejrs and spacers in preparing immobiiixed 
erwymes for process ccaitfol or in iiial<mgiii^ TinB 
compounds herein contain functional groups that are suitable as sites for cross- 

10 Unldng desired substances. For example, it is conventional to ]mk affinity 

reagents such, as hormones, peptides, ajn.tibodles, dtugs, to insoluble substrates. 
These insolublized reagents ea& employed in known fashion to absorb binding 
partners for the affinity reagents from roanuf actwed pj:q>arations, diagnostic 
samples and other impure mixtures. Similarly, immobilized enzymes are used to 

15 perform catalytic conversions with fadle recovery of enzyme, Bifunctional 

compounds are coromonly used to Jink aualy tes to detectable groups in preparing 
diagnostic reagents. 

The compounds of this invention are labeled with detectable moieties such 
biotin, radioisotopes, arvzymes for diagnostic purposes. Svdtable technUjues for 

20 accomplishing the labeling of the compounds of the formulas of this invention are 
well known and will be apparait to ^e artisan feom consideration of this 
specification as a whole. For example, one suitable site for labeling is R orR . 

More t3^ically, however, the compounds of the invention are employed, for 
the treatment or prophylaxis of vixal infections such as yeEow feva; virus. Dengue 

25 virus, hepatitis B virus, hepatitis G virus, Qassical Swine Fever viru& or the 

Border Disease Virus, but more particularly Flavivtral or Picomaviral infections, 
in particular, HCV and BVDV. 

The therapeutic compound(s) of this invention are administered to a 
subject mairunal (including a human) by any means well known in the art, i.e. 
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or^y, inteanasally, su^tatieously, intramuscularly, intodeimally, 
4jttravenously,in4Ta-arteriaUy,paTentera|tyorbycat^ The 
therapeuticaUy effective amount of the cowipotiBd(s) is a Haviviral or Picomaviml 
owth inWbiting amoimt More preferably, it is a Haviviral dx Picomaviral 
3 replication iinhibitijvg amomt or a Havivwral or Picorriaviral enzyme inhibiting 
amornit of lite compounds of the fonnuias of this invention. This is believed to 
correspond to an amoimt which enSTwes a plasma level of between about li^g/ml 
and XOO mg/mJ, optionally of 10 mg/mL This optionally ia achieved by 
administration of a dosage of in the range of 0.001 mg to 60 mg, preferably 0,01 
10 mg to 10 mg. preferably O.l mg to I mg per day per leg body weight for humans. 
These aj:e srarting points for detewroning the optimal dosage of tJ^ compound of 
: tins invention. The actual amovrnt wm depend upon many factors known to the 
artisan, including bioavailabmiy of the compound, whether it contains a prodrug 
functionalitjr, its metabolism and distribution in the subject and its potency, 
15 amoitg others. It typicaHy is necessary to determine the proper dosing in the 
clinical setting, and this is well with&i the sW of the ordinary artisan. The 
therapeuticaUy effective amount of the compoundCs) of this invention optionally 
are divided into sevaraX sub-units per day or are administered at daily or more 
than one day intervals, depending upon the pathologic condition to be treated, 
20 the patient's condition and the imtwe of the compound of this invention. 

AS is conventional in the art, Ihe evaluation of a synergistic effect in a drug 
combination may be made by analyzing the quantification of the interactions 
between individual drugs, using the median effect piinciple described by Chou et 
al. in Adv. Enzyme Reg. (1984) 22:27 or tests such as, but not limited to, the 
25 isobologram method, as previously described by EEon et al in J, Biol Chm. (1954) 
208:477-488 and by Baba et &lm Antmicroh. Agents Chemother. (1984) 25;515-517, 
using ECj, for calculating the fractional inhibitory coticentration. 

Suitable anti-viral agents for indusioii in combination antivis^ 

compositions or for coadminisfeation m a course of therapy include, for instance, 
3Q .int^feron%ha, ribavirin, a compound falling wiihin the scope of disclosure of,.. 
EP 1162196, WO 03/010141, WO 03/007945, WO04/0052S6 and WO 03/010140, a 
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simultaneous, separate or sequential use in vird Action therapy, such as of 
HCV, BVDV and Coxssckie virus. Examples of sxfh further therapeutic agents for 
use to. combinations include agejits that are effective for thfi treawiettt or 
prophyla?ds of these infections, includmg mterferon alpha, ribaviriiw a compound 
5 faling within the scope of disdostrre EP U62196, WO 03/OlOUX, WO 03/007945, 
WO04/0052S6 and WO 03/010140, a compoimd falling within the scope of 
disclosiwe WO Q/204425, and other patents or patent applications within their 
patent families or ail the foregoing filinp a^d/or an inMbitor of Fkviviral 
protease and/or one or more additional Havivirus polymerase inhlMtors. 
1 0 When lining a combined preparation of (a) and 0^): 

the active Jngredients (a) and (b) may he administered to the mammal 
(including a human) to be treated by any means well Imown in the art, Le. 
orally, intranasally, subcutaneously, intramuscularly, Intradermally, 
intravenously, intra-arterially, parentetaJly or by catheterization. 
15 - the therapeuticaEy effective amount of the combined preparation of (a) and 
(b), especially for the treatment of viral infections in humans and olh.er 
mammals, particularly is a Haviviral or Picomaviral enzyme inhibiting 
amount. More particularly, it is a Fkviviral or Picomaviral replication 
inhihiting amount of derivative (a) and a Haviviral or Picomaviral enzyme 
20 irOiibiting amount of inhibitor "(b). StiU more particularly whe^ 

Haviviral or Picomaviral enzyme inhibitor (b) is a polymerase inhibitor, its 
effective amotmt is a polymerase inhibiting amount. When the said Haviviral 
or Picomaviral enzyme inhibitor (b) is a protease inhibitor, its effective 
amount is a protease inhibiting amount. 
25 - Ingredients (a) and (b) may be admwistered simultaneously but it is also 

beneficial to administer them separately or sequentiaEy^ for instance within a 
relatively short period of time (e.g, within about 2.4 hours) in order to achieve 
their functional fusion in the body to be treated. 

The invention also relates to the compounds of the formulas of this 
30 inv^tion being used for inMbition of the proliferation of other yiTuses_lhan . .. 

BVDV, HCV or Coxsackie virus, particiilarly for the inhibition of other 
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flavivicuaes or piconnavjiuaes, with m pai^tkuJmr yellow fever viros. Dengue 
virus, itepatitis B virus, hepatitis G virus. Classical Swine Fever virus or tiKe 
Border Disease Virus, and also for the iiM>itioti of HIV and other rettoyimses or 

. lentiviruses, • • • 

5 More generally, the invention relates to the compounds of the formulas of 

thismvention being useful as agents having biological activity (particularly 
antivirgl activity) or as diagnostic agents. Any of the uses menticaved with respect 
to ihe piesent inventicai may be restricted to a non-medical use, a non-teapeutic 
use, a non-diagnostic use, or exclusively, an in vitro use, or a use related to cells 
10 ranote from an animal. 

Salts md Solmtes 

Ihe tern ''pharmaceuticaily acceptable salts'' as used herein means the 
therapewticaUy active non-toxic salt fojTOS fomed by tihe compotih 
15 compounds of ihis invention. Such salts may include those derived by 

combination of appropriate cations such as alkali and aUkaline eanh metal ions or 
ammonium and tjuaterua^y amino ions with an acid anion moiety, typically a 
carboxylic acid. 

The compounds of the invention may bear multiple positive or iiegative 
20 chiarges. The net charge of the compounds of the invention may be either positive 
or negative. Any assodated counter ions are typically dictated by ttie synthesis 
aiid/or isolation methods by which Ihe compounds are obtained. Typical counter 
ions include, but are not limited to ammoroum, sodi-um, potassium, Hthimn, 
halides, acetate, trifluoroacetate, and mixtures thereof. It will be xmderstood that 
25 the identity of any associated counter ion is not a critical feature of the invention, 
and that the invention encompasses the compounds in association with any type 
of countei' ion. Moreover, as the coinpounds can exist In a variety of different 
forms, the inVacition is intended to encompass not only forms of the compounds 
that are in association with counter ions (e.g., dry salts), but also forms that are 
30... . notin association wi& counter ions (e-g., aqueous or orgaiuc solntions). 
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The compounds of this itivejition include the solvates formed with, the 
compoimds of this invention and theii sabs, such as for example hydrates, 
alcoholates. Hie compositions herein comprise compounds of the invention in 
their tm-ionized, as well as zwitterionic form, and combinations with 

5 stoicbiometJic amounts of water as in hydrates. 

Also included within the scope of this invention are the salts of the 
compownds of this invention with one or more amino acids as described above. 
The amino acid typically is one bearing a side chain wfth a basic or acidic group, 
e,g„ lysine, siigicUne or glutamic acid, or a neutral group such as glycine, serine, 

JO threonine, alanine, isoleucine, or leucine. 

Salta of acids or hases which are not physiologically acceptable may also 
. find use, for example, in the preparation or pttd^cation of a compotind of this 
invention. All salts, whether or not dapived form a physiologically acceptable 
acid or base, ^e within the scope of the present invention. 

IS The compounds of this invention optionally comprise salts of the 

compounds herein, especially pharmaceutically acceptable non-toxic salts 
containing, for example, Na+, U+, K+, Ca+2 and Mg-f2. Such salts may include 
those derived by combination of appropriate cations such as alkali and alkaline 
earth metal ions or ammonium and quaternary amino ions with an acid anion 

20 moiety, typicaly a carboxylic acid. The compoimds of the invention may bear 
multiple positive or negative charges. The net charge of the compounds of the 
invention maybe either positive or negative. Any associated counter ions are 
typically dictated by the synthesis and/or isolation methods by which the 
compounds are obtained- Typical counter ions include, but are not limited to 

25 ammonium, sodium, potassium, lithium, halides, acetate, trifluoroacetate, and 
mixtures thereof. It will be understood that the identity of any associated counter 
ion is not a critical feature of the invention, and that the invention encompasses 
the compounds In assoclatibn with any type of counter ion. Moreo v^, as the 
compounds can exist in a variety of different forms, ftie invention is intended to 

30 encompass not only fonris of the coinpounds that are in 
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association with coimter ions (e.g., dry salts), but also forois that are not in 
association with coimter ions (e-g,, aqueotis or organic solutJons). 

Metal salts typically are prepajed by reacting the metal hydroxide with a 
compoimd of this invention. Examples of metal salts which are prepared iii this 
5 way are salts Gontairang U+, Na+, Cai-2. and Mgi-2 and K+. A less soluble metal 
salt can be precipitated from the solution of a more soluble salt by addition of the 
suitable metal compound. In addition, salts may be formed from acid addition of 
certain organic and inorganic acids to basic centers, typically amineg, or to acidic 
groups. Bcamples of such appropriate adds include, for instance, inorganic acids 
10 such as hydrohalogen adds, e.g. hydrochloric or hydrobromic add, sulfiwic add, 
rutric acid, phosphoric ^dd; or organic adds such as, for example, acetic, 
propanoic, hydroxyacetic, bef^zoic, 2-hydroxypropanoic, 2-oxopropmoic, lactic, 
V furrtaric, tartaric, pyruvic, maleic, malonic, malic, salicylic (i.e. 2-hydroxybenzoic), 
p-aminosajicylic, isethionic, lactobionic, succinic oxalic and dtiic acids; organic 
15 sulfonic adds, sudi as methanesulfonio, ethanesulfonic, benzenesulfonic and p- 
toluenesulfonic acids; and inoxgaroc adds, such as hydrochloric, stilfuiic, 
phosphoric and sulfamic adds,. C ^-Q alkylsulfonic, benz^esulfonic, p- 
tolumesulf onic, cyclohexanesulfamic. Exemplary salts include mesylate and HCl. 
Also included within the scope of this invention are the salts of the parental 
20 compouhds with one or more amino adds, espedally the naturally-occurring 
amino adds found as protein compcoients. The amino add typicaEy is one 
bearing a side chain with a basic or addic group, e.g., lysine, arginine or glutamic 
acid, or a neutral group such as glycine, serine, threonine, alanine, isolewdne, or 
leucine. 

25 "Hhe compoiands of the invention also include physiologicaEy acceptable 

salts thereof. Bxaroples of physiologically acceptable salts of the compounds of 
the inventiori indude salts derived from an appropriate base, sudi as an alisali 
metal (for example, sodium), an alkaline earth (for example, magnesium), 
ammorautn and NX4+ (wherein X is C^-C^ alkyl). Physiologically acceptable salts 
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( lesist about 80% (U. at kast 90% of Qim isomer and at most 10% of the other 
possible isomers), preferably at least 90%, more preferably at least 94% and most 
preferably at least 97%. The terms "enantiomericaliyp-ure" and 
••diastereomericaUy pwre" contain xmdetectable levels of any ote isomer. 

5 Separation of stereoisomers is accomplished by standard methods known 

to those in the art One enantiomer of a compound of the invention can be 
separated substantially free of its opposing enantiomer by a method siada as 
formation of diastereomers using optically active resoiving agents 
("Stereochemistry of Carbon Compoimds," (1962) by E. L. Eliel, McGraw HiU; 

10 Lochmaller, C H„ (1975) J. Chromatogr. 113;(3) 283-302). Separatioa of isomers 
in a mixture can be accomplished by smtahle method, in-duding; (1) 
formatioji of ionic diastereomeric salts wth chiral compounds and separation by 
fractional CTystaHization or other methods, (2) formation of diastereomeric 
compounds with chiral derivatizing reagents, separation of the diastereomers, 

15 and conversion to the pure enantiomers, or (3) enantiomers can be separated 
dir^tly under chiral conditions. Under method (1), diastereomeric salts can be 
formed by reaction, of enantiomerically puxe chiral bases such as brucine, quinine, 
ephedrine, strychnine, a-methyl-b-phenylethylamme (amphetamine), with 
asymmetric compoimds bearing an acidic functionality, such as carboxylic add 

20 and stalfbnic acid. : 

Ihe diastereomeric salts optionally are iiiduced to separate by fractional 
crysta!h2:ation or ionjc chromatography. For separation of the optical isomers of 
amino compounds, addition of cMral carboxylic or sulfonic acids, such as 
camphorsuifonic acid, tartaric add, mandelic acid, or lactic add can result in 

25 formation of the diastereomeric salts. Alternatively, by metiiod (2), the substrate 
to be resolved may be reacted with one enantiomer of a chiral compound to form 
a diastereomeric pair (Ehel, H. and Wflen, S, (1994). Stereochemistiy of Orgaiiic 
Compounds, John Wiley & Sorts, Ina, p. 322). Diastereomeric compounds can be 
formed by reacting asymmetric compounds with enantiomerically pure chiral 

^0 deriy atizmg reagents, such as menlhyl derivatives, followed by separalion of tii.e. . 

diastereomers and hydrolysis to yield the free, enantiomericaEy enriched 
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xanthme. A method of determining optical purity involves making cbkal esters, 
sttch as a snmthyl ester or Mosher ester, a-methoxy"a-(£riflworomeiihyl)phenyI 
acetate Qscoh Wu (1982) J, Org. Chem. 47:4165), of the rgcemic mixture, and 
analysing Uie NMR spectrum for the presence of the two atropisomeric 
diastereomers. Stable diastereomers can be separated and isolated by normal- 
and reverse-phase chromatography following methods for separation of 
atropisomeric naphthyl-isoquinolines (Hoye, WO 96/15X11). Onder method 
(3), a racanic mixture of two asymmetric enantiomers is separated by 
chromatography using a chiral stationary phase. Suitable chiral stationary phases 
are, for example, polysaccharides, in particular ceMose or amylose derivatives- 
CommerdalXy available polysacchaxide based chiral stationary phases are 
ChiralCel™ CA, OA, OB5, OC5, OD, OF, OG, OJ and OK, and Chiralpak"^ AD, 
AS, OF(f ) and OTt+). Appropriate elnents or mobile phases for use In 
combinatoii with said polysaccharide chiral stationary phases are hexane, 
modified with an alcohol such as ethanol, isopropanoi ("Chiral Uqmd 
Chromatography" (1989) J. Lough, Ed. Chapman and Hall, New York; 
Okamoto, (1990). "Optical resolution of dfhy dropyridinfi enantiomers by High- 
performance liquid chromatography using phenylcarbamates of polysaccharides 
as a chiral stationary phase", J. of Chromatogr. 513:375-378). 

As used herein and xmless otherwise stated, the term " enantiomer " means 
each individual optically active form of a compound of the invention, having an 
optical purity or enantiomeric excess (as determined by methods standard in the 
art) of at least 80% (ie. at least 90% of one enantiomer and at most 10% of the 
other enantiomer), preferably at least 90% and more preferably at least 98%. 

The term "isomers" as used herein means all possihle isomeric forms, 
including tautomeric and sterochemical forms, which the compotmds of the 
formulas of this invention may possess, but not including position isomers. 
TypicaUy, liue stroctmes shown herein exemplify only one tautomeric ox 
resonance form of the compounds, but ^e corresponding alternative 
conEgurations are contemplated as well,. Unless otherwise stated, *e chemical 

designation of compounds denotes the miscture of all possible stereochemicaHy 
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i$omej:ic Soims, said mixtures comraiiig ajl diastereomers and enanliomers 
{9in.ce ihe compoimds of tb£ formialas of this inventioji may have at least one 
cMr^l center) of the ba^c molecular stmctiure, as wel as the stereochenucaUy pwe 
or emiched cqmpoimds. More particujarly, stereogenic ceantersmay have either 
5 the R- or S-copagwxation, and mttltiple bonds may have either cis- or trans- 
configuration, . 

Piire isomeric fowns of the said compowids are defined as istwfters 
substantiaEy firee of other enantiomeric or diastereomeric forms of the same basic 
molecular structinre. In partjcular, the term "stereoisomericaHy pure" or "chirally 

10 piwe" relates to compoimds having a stereoisomeric excess of at least about 80% 
(i.e. at least 90% of one isomei and m most 10% of the orlier possible isomers), 
preferably at least 90%, rxvore pj^erably at least 94% and most preferably at least 
97%, The terms "enantionierically piare" and "diastereomericaEy pure" should be 
understood in a similar way, having regard to the enantiomeric excess, 

15 respectively the diastereoineric excess, of the mixture in question. 

Separation of stereoisomers is aa^ompHshed by standard methods known 
to those in the art- One enantiomer of a compound of the invention can be 
separated substantially free of its opposing enantiomer by a method such as 
formation of diastereomers using optically active resolving agents 

20 ("Stereochemistry of Carbon Compounds," (X962) by E. L, Eliel, McQraw Hill; 

ILochmuHer, C. H., (X975) J, Chromatogr., 113;(3) 283-302). Separaiian of isomers in 
a mixture can be accomplished by any suitable method, including: (D f otmation 
of ionic, diastereomeric salts with chiral compoimds and separation by fractiorval 
crystallization or other methods, (2) formation of diastereomeric compounds with 

25 chiral derivati^ing reagents, separation of tihe diastereomers, and conversion to 
the pure enaatiomers, or (3) enantiomers can be separated directly under chiral 
conditions. Under method (1), diastereomeric salts caA be formed by reaction of 
enantiomerically pure chiral bases sucii as bruone,- quinine, ephedrine, 
strydhnine, a-methyl-b-phenylethylamine (amphetamine), with asjnnmetric 

30 compoxmds bearing acidic functionaUty, such as carboxylic acid and SHlfomc acid. 

The diastereomeric salts may be induced to separate by fractional 
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crystalHzfttiOjri: or ionic chromatography. For separation of the optical isomers of 
^ino compowids, addition Qf chiral carboxylic or sulfonic adds, such as 
camphorsulfonic aci4 tamric acid, mandelic acid, ox lactic acid can resist in. 
formation of the diastereomeric salts. Alternatively, hy method (2), the substrate 

5 to be resolved may be reacted with one enar^tiomer of a chiral compound to form, 
a diastereomeric pair (EUel E. and Wilen, (1994) Stereochanistry of Organic 
Compounds, John Wiley & Sons, inc., p. 322), Diastejeomeiic compowvds can be 
formed by reacting asymmetric compoimds witfh ^nantiomericaEy pure chiral 
derivatizing reagents, such as menthyl derivatives, foEowed by separation of the 

10 diastereomers and hydrolysis to yield the free, enantiomerically endched 

xanthene. A meftiod of deteiTnitw^g optlceO. pi«-ity involves making dnlral esters, 
such as a menthyl ester or Mosher ester, a-methoxy-a-(trifl.uQromethyl)phenyl 
acetate 0acob IIL (1982) J. Org. Chem. 47^4165), of the racemic mixture, and 
samXyzkig iJie NMR spectrum for the presence of the two atropisoraerk 

15 diastereomejrs- Stable diastereomers can be separated and isolated by normal- snd 
reverse-phase chromatography following melh-Ods for separation of atropisomeric 
naphthyl-isoquinolines (Hoye, T., WO 96/15111). Under method (3), a racemic 
mixture of two asymmetric enantiomers is separated by chromatography using a 
chirgl stationary phase. Suitable chiral stationary phases are, for example, 

20 polysaccharides, in particular cellulose or amylose derivatives. Commercially 
available polysaccharide based chiral stationary phases are ChiralCet^ CA, OA, 
OB5, OC5, CD, OF, OG, OJ and OK, and ChiralpakTM AD, AS, OP(+) and OT(+). 
Appropriate eluents or mobUe phases for use m combination, with said 
polysaccharide chiral stationary phases are hexane, modified with an alcohol such 

25 as ethanol, isopropanol. ("Chiral Liquid Chromatography" (1989) W. J- Lough, Ed, 
Chapman and Hall, New York; Okamoto, (1990) "Optical resolution of 
dihydropyridine enantiomers by High-perfownance liquid chromatography usmg 
phenylcarbamates of polysaccharides as a chiral stationary phase", of 
ChromatOgr: 3X3:375-378). ■ " ' 

30 The terms cis and trans are used her^ in accordance with Chennic^ 

Abstracts nomenclature and include reference to the position of the substituents 
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on a ring moiety. The absolute stereochemical configuration of the compotmds of 
foimuk (1) may easily be detemined by those sHUed Jnthe art while using weJl- 
Jqnown 3Hfi*ods such as, fot example. X-ray ditoctian. 

5 Memholites 

The present inventiort also provides ilie in vivo metabolic products of the 
compounds' described herein, to the extent such products are novel aivd 
unobvious over the prior art. Such products may result for example from the 
oxidation, reduction, hydrolysis, amMation, esterification of the administered 

10 compotmd, primarily due to enzymatic processes. Accordingly, the invention 
includes novel and tmobviows compounds produced by a process compiismg 
,v contacting a compoimd of this invention with a mammal for a period of time 
. sufficient to yield a metabolic product thereof. Such products typically are 
identBed by preparing a radiolabefled (e.g. 04 or H3) compound of the 

IS invention, adtnJnistering it parenterally in a detectable dose (e-g. greater than • 
about 0.5 mg/lcg) to an animal such as rat, mouse, guinea pig, monkey, or to man, 
allowing siofficient time for metabolism to occur (typically about 30 seconds to 30 
hours) and isolating its conversion products from the urine, blood or other 
biological samples, Hiese products are easily isolated six\ce they are labeled 

20 (others are isolated by the use of antibodies capable of binding epitopes surviving 
in the metabolite). The metaboEte structures are determined in convaational 
fashion, e.g. by MS or NMB. analysis. In general, analysis of metaboEtes is done in 
the same way as conventional drug metabolism studies weE-lonown to those 
sMEed in the art. The conversion products, so long as they are not otherwise 

23 found in viva, are useful in diagnostic assays for therapeutic dosing of the 

compounds of the invention even if they possess no antiviral activity of their own. 

Formulaticms . 

The compound^ of the invention optionally aie formulated vtfilii 

30 conventional pharmaceutical carriers and excipients, which will be selected in 

accord with ordtoary practice. Tablets will contain excipients, glidants, fillers, 
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bin-ders. Aqueoiis formulations are prepared in sterile Somx, aqn.4 when intended 
for deliveiy by other ibsai oral admiitislration generally wiE be isotOJtic. 
ForovT3latior>s optionally contain excipiaits such as those set forth in.tJie. 
"Handbook of Phajm^ceutical Excipients" (1986) and^ndnde ascorbic acid and 

5 other antioxidants, chelating agents such as EPTA, carbohydrates such as dextpin, 
hydroxyalls.ylcellulose,hydroxyalkylmethylceU«lose, stearic acid. 

Subsequently, the teraa^'pharmaceutically acceptable caixi^"as xwed 
herem means any material or substance with which Ihe active Jngtedimt is 
formulated in order to fecilitate its application or dissemination to ttie locus to be 

1 0 treated, for instance by dissolving, dispersing ov diffusing the said composition, 
and/ or to faciUtate its storage, transport ot liandlwag without Impaixwrxg its 
effectaveness. The pharmaceuticajly acceptable carrier may be a solid or a liquid 
or a gas which has been compressed to form a liquid, i.e. the compositions of this 
invention can suitably be used as concentrates, emwlsions, solution, granijlates, 

15 dusts, sprays, aerosols, suspensions, ointments, creams, tablets, pellets or 
powders. 

Suitable pharmaceutical carriers for use in the said pharmaceutical 
compositiorvs and their formulation are well known to those skilled in the art, an4 
there is no particular restriction to their selection wiihin the present inventioru 

20 They may also indude additives such as wetting agents, dispersing agents, 
stid«iers, adhesives, emulsifying agents, solvents, coatings, antibacterial and 
antifungal agents (for example phenol, sorbic acid, chlorobutanol), isotonic agents 
(such as sugars or sodium chloride), provided tihe same are consistent with 
pharmaceutical practice, i.e. earners and additives which do not create permanent 

25 damage to mammals. The pharmaceutical compositioris of the present invention 
may be' prepared in any known manner, fox instance by homogeneously mixing, 
coating and/or grinding the active ingredients, in a one-step or multi-steps 
proceduie, with the selected carrier material. Where appropriate, the other 
additives such as surface-active agents are prepared by micronisation, for instance 

30 in view to obtain them .in the form of .microspheres usually having a diameter of 
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Suitable non-ionic siwfacmts include polyethoxyted and 
polypropoxylated derivatives of allsylphenols, fetty akohote, fatty adds, aJiptmtic 
amines or amides containing at least 12 carbon atoms in the molecule, 
aUcylajrenesulphonates and dialkylsidphosucdnates, such as polyglycol ether 

5 derivatives of aliphatic and cydoaliphatic alcohols, saturated and unsaturated 
fatty adds and alkylphenols, said derivatives preferably containing 3 to 10 glycol 
eiJier groups and 8 to 20 carbon atoms in the (aliphatic) hydrocarbon moiety and 6 
to IS carbon atotns in the alkyl moiety of ttie aOcylphenol Further swtable rjon- 
ionic surfactants are water-soluble adducts of polyethylane oxide with 

10 poylypropylene glycol, ethylenediaminopolypropylene glycol containing 1 to 10 
car'bon atoms m the allcyl chain, which adducts contain. 20 to 250 ethyleneglycol 
ether groups and/or 10 to 100 propyleneglycol ether groups. Such compounds 
usuaUy contain from I to 5 ettiyleneglycol imits per propyleneglycol unit. 
Representative examples of non-ionic surfactants are nonylphenol - 

15 polyethoxyethanol, castor oil polyglycolic ethers, polypropylene/polyethylene 
oxide adducts, tributyiphenoxypolyethoxyethanol, polyethylmeglycol and 
octylphenoxypolyethoxyethanoi Fatty acid esters of polyethylene sorbjtan (such 
as polyoxyethylene saMma trioleate), glycerol, sorbitan, sucrose and 
pentaerythritol are also suitable non-ionic surfactants. 

20 Suitablie cationic surfactants include quaternary ammonium salts, 

particularly halides, having 4 hydrocarbon radicals optionally substituted with 
halo, phenyl, substituted phmyl or hydroxy; for instance quaternary ammonimn 
salts containing as N-substituent at least one C^-C^^ allsyl radical (e.g. cetyl, latwyl, 
palmltyl, myristyl, oleyl) and, as furlher substituents, unsubstituted or 

25 halogenated lower alkyl, benzyl and/or hydroxy-lower alkyi radicals, 

A more detailed description of surface-active agents suitable for this 
purpose may be foimd for instance in "McCutcheon's Detergents and EmidsiSers 
Annual" (MC Publishing Crop., Ridgewood, New Jersey, 1981), "Tensid- 
Taschehbucw', Z d ed. (Hanser Verlag, Vienna, 1981) and "Bncyclopaediabf 
--30 Surfactants, (Cheinical- Publishing Co., Mew York; 1981).- 
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• cojupoimds of the mvention ("controBed velm$e foimixlations") in which the 
release of the active ingredient be controlled md regulated to alow less 
frequency dosing ox to improve the phaunacojcmetic or toxicity profile of a given 
invention compownd. Controlled release formulations adapted for oral 

3 admmistration in. which discrete units comprising one or more compounds of the 
invention can be prepared according to conventional methods. 

Additional ingredients may "be included in order to conttol the duration of 
action of the active ingredient in the composition. Control release compositions 
may tms be achieved by selecting appropriate polymer carriers such as for 

10 example polyesters, polyamino acids, polyvinyl pyrrolidone, ethylene-vinyl 

acetate copolymers, methylceilulose, carboxymethylcellrilose, protouiwte sulfftte. 
The rate of dnig release arid duration of action may also be controlled by 
incoiporating the active ingreaent into particles, e.g. microcapsules, of a 
polymexid substaiice such as hydrogels, polylactic add, hydroxymethylceHulose, 

IS polymefhyl methacrylate and the other above-desctibed polymers. Such methods 
include colloid drug delivery systems Hke liposomes, microspheres, 
jnicroemuJsions, nanopartides, nanocapsules md so on. Depending on the route 
of administration, the pharmaceutical composition may require protective 
coatings. Pharmaceutical forms suitable for injectionable use include sterile 

20 a<3.ueous solutions or dispersions and sterile powders for the extemporaneous 
preparation thereof . Typical carriers for this purpose therefore include 
biocompatible aqueous buffers, ethanol, glycerol/propylene glycol, polyethylene 
glycol and mixtures thereof. 

bx view of the fact that, when several active ingredients are used in 

25 combination, they do not necessarily bring out their joint therapeutic effect 
directly at the same time in the majnmal to be treated, the coirasponding 
composition may also be in the form of a medical Idt or package eontaining the 
two ingredients to Separate but adjacent repositorieaor compartments. M the 
latter context, each active ingredient may therefore l3e formulated in a way 

30 ' suitable for an administration route different from that of the other ingredient, 
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e.g. one of them may be in. the f onn of an oral or parenteral formulation whereas 
the ofiier is to the form of an ampoule Jor intravenous injection ov m aerosol. 

SuitaWe methods for drug deUveiy delude cdloid drug ddiveiy system 
like Iposomes; microspheres, jrucroieimjlsions^ mnoparticles, nanocapsules and 

5 so on- Depertding on the route of admroistration, the phaitmaceutical composition 
may recjuire protective coatings. Pharmaceutical forms suitable for injectionable 
Tjse include sterEe aqueous solutions or dispersionis and sterile powders for the 
ejctemporaneous preparation tlnereof . lypical carriers for this purpose therefore 
include biocompatible aqueous buffers, ethanol, glycerol, propylene glycol, 

10 polyethylene glycol and mixtures thereof. 

Several active ifxgredients used in combination may not iiecessajTly brmg 
out their joint therapeutic effect directly at the same time in the mamffial to be 
treated. Thus^liiecorrespondingcompositionmay alsobeintheformof a 
medical Idt or package containing the two ingredients in separate but adjacent 

15 repositories or compajtmeivts. In the latter context, each active ingredient may 
therefore be formulated in a way suitable for an admtoistration route different 
from that of the other ingredient, e.g. one of them may be in. lihe form of an oral or 
parenteral formulation whereas the other is in the form of an ampoule for 
intravenous injection or an aerosol. 

20 

Exemplaru Enumeraied Campmnds 
Ittibodiments of the invention are named below in tabular format (Table 
7). Each embodiment of Table 7 is depicted as a substituted nucleus (Sc) In which 
the nucleus is designated by a number and each substituent is designated in order 
25 by further numbers. Table I is a schedule of nuclei used in forming the 

embodiments of Table 7. Each nucleus (Sc) is given a number designation from 
Table 1, and this- designation appears first in each embodiment name. Similarly, 
Tables 2, 3, 4, 5 and 6 lis»t the selected substituents, again by number designation. 
AcG<irdingly, each named embodiment of Table 7 is depicted by a number 
30 designating the nucleus from Table L If the nucleus is of formula 1 (from Table 
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Exemplary methods for the preparation of the compositions of the 
tovention are provided Mow. These methods are inteiwled to iU-ustrate lh.e 
nature of such prepaiatioiis, and are mst intended to Hinit the scope of applicable 
methods. 

5 GmeraUy, the reaction conditioris such as temperature, leaction tto 

solvents, worlcup procedures, -wiU he those coinrootn ia lhe art for the particular 
reactioji to he performed. The cited reference material, together with material 
cited therran, contains detaaed descriptions of such conditions. Topically the 
temperatures willbe -lOO^C to 200*C solvents will he aprotic or protic, and 

10 reaction times will be 10 seconds to 10 days. Workup typically consists of 

quenchmg any uiueacted reagents foEowed by parUtion between a water/organic 
layer system (extraction) and separating the layer containing the product. 

Oxidalion and reduction reactions are typically carried out at temperatures 

near room temperature {about 20''CX although for metal hydride reductions 
15 frequently the temperature is reduced to OX to -lOO^Q solvents are typically 

aprotic for reductions and may be either protic or aprotic for oxidations. Reaction 

times are adjiosted to achieve desired conversions. 

Condensation reactions are typically carried out at temperatures near room 

temperature, although for non-equilibrating, Idnetically controlled condensations 
20 reduced temperatures (0°C to -aOO'C) are also common. Solvents can be either 

protic (common in equilibrating reactions) or aprotic (common in kin^tically 

controtted reactions). 

Stsindard synthetic techniques such as azeotropic removal, of reaction by- 
products aud use of anhydrous reaction conditions (e.g. inert gas environments) 
25 are common in the art and wiU be applied when applicable. 

General aspects of these exemplary methods are described below. Each of 
the products of the following processes is optiohaEy separated, isolated, and/ or. 
purified prior to its use In subsecquent processes. 

The terifts "treated", "treating", "treatment", mean contacting, mixing, 
30 reacting, allowing to react, bringing into contact, and other terms common in ti^e 

art for indicating that one or more chemical entities is treated in 
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. such a maimer as to convert it to one ov more other cheixiical mtities. Urds means 
liiat "treatiag compoimd one with compound two" is synonymous with "allowiug 
compoimd one to react with compomid two", "contactii^ compound one with 
compound two", "reacting compound one with compound two", and otiter 

5 ejtpressions common in the art of organic synthejjis for reasonably indicating that 
compownd one was "treated", "reacted", "allowed to react", with compound two. 

"Treating" indicates the reasonable and usuai manner in which organic 
chejtnicals are allowed to react Normal concaitrations (0.01M to IQM, typically 
0,1M to OM), temperatures (-lOO^C to 250''C, typicaEy -VB^C to ISO'^C, more 

10 typically -78**C to IQQ'^C, stiJl more typicsOly 0*'C to lOCC), jreaction vessels 

(typically glass, plastic, metal), solvents, preesiwes, atmosphefes (typically aip for 
oxygen and water insensitive reactions or nitrogen or argon for oxygen or water 
sensitive), are intended imless otherwise indicated- The knowledge of similar 
reactiojis known in the art of organic synthesis is used in selecting the conditions 

15 and apparatus for "treating" in a given process. In particular, one of ordinary skill 
if), the art of organic sysnthesis selects conditions and apparatus reasonably 
expected to successfully carry out the chemical reactions of the described 
processes based on the icnowledge in the art. ■ 

Modification of the exemplified schemes and examples leads to various 

20 analogs of the specific atemplary materials produced above. The above citations 
describing suitable methods of organic synthesis are applicable to such 
modr&cations. 

In tihe exemplary schemes it may be advantageous to separate reaction 
products from one another and/or from starting materials. The desired products 

25 of each step or series of steps is separated and/or purified (hereinafter separated) 
to the desired degree of hombgeneity by the techniques common in the art. 
Ty|>icaEy such separations involve multiphase extraction, crystailixation from a 
solvent or solvent roixture, distillation, sublitnation, or ctiromatography. 
Chxomatography can involve any number of methods including, for example, size 

30 exclusion or ion exchange chromatography, high, medium, or low piessrae liguid 
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chromatography, small scale and preparative thm or tiack layer 
chromatography, as weE as techniques of smaU scale thijn layer and flash 
chromatography. Such separations are desireable if addition reactions place 
substituents at both of the pyrimidme mtrogen atoms. Separation of these 

3 isomers i3 W'eUwithm the skiE of the artisan. 

Another class of separation methods involves treatment of a mixture with a 
reagent selected to hind to or render otherwise separable a desired prodiact, 
unieacted starting material, reaction by product, or the like. Such reagents 
include adsorbents or absorbents such as activated carbon, molecular sieves, ion 

10 exchange media, or the like. Alternatively, the reagents can be adds in the case of 
a basic material, bases m the case of an acidic material, binding reagejuts such as 
antibodies, binding proteins, selective chelators such as crown ethers, 
liquid/liquid ion extraction reagents (UX), or the like. 

Selection of appropriate metiiods of separation depends on the natare of 

IS the materials involved. For example, boiling point, and molecular weight in 
distiUation and sublimation, presence or absence of polar functional groups in 
chromatography, stability of materials in acidic and basic media in multiphase 
extraction. One skilled in the art wiH apply techniques most likely to achieve the 
desired separation. 

20 A synthetic route to 5-benzyl-2-phenyl-5H-imida2oi:4,5'dlpyrimidine and 

analogues is shown in Scheme A- 



30 
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Compounds of the invention also ace conveniently prepared by a two step 
process. Birst, a (substituted) S^-disminopyrirnidme (A) is reacted wdth. B to give 
jmida5=o{45-d3pyriimdme9 C (Scheme 1). If ^ is COOH, then the cydiza^on is 
carried out under acidic catalysis (preferably ia polyphosphoric add at a 

5 temperature between 90 and 200"C); other methods include reaction in 4N 

hydrocWoriG add at reflux temperature or neat at a temperature between 90 and 
ISO^G (for aliphatic carbpxylic acids). In the case of acid-sensitive groups like 
alkoxy or liiiophene, the reaction can be carried out in phosphorus oxychioride at 
a temperature between 70 and 120**C Alternatively, reaction with aldehydes (Y « 

10 CHO) or iJn-eir bisulfite adducts mder oxidative conditions (nitrobenzene, PDQ, 
COpper(il)s».cetate, Oo, suJfw) gives iixudai:D[4,5-d]pyxiinidmes C- Other methods 
are the reaction of (substituted) 3,4-diammopyrimldines (A) with orthoesters (Y = 
C{GR)^, anhydrides (Y OCOOR) or add halogenides (Y ^ COX), 

Further methods ft>r the preparatibn of the compounds of the invention are 

} 3 set forth in Schemes 1-5 below. 



Scheme li 
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The ffmdazo[4,5-dJpyrimidin.es C are present in four tautomeric forms (Iff, 3H , 
4H,6H). 

Substituents, for example and E', are introduced by two ways: i) by 
25 cylization of an appropiately substituted 3,4-diami3:K)pyriOTddine or ii) by 
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This mixtmre cm be separated by coliJwm chrcmatography (silica gel, 
eluent; sniictufe of dichloromettoe and methanol). The stractrares of *e igokted 
components can then be assigned by NMH spectroscopy by single crystal x-jray 
analysis- 

Altematively, the crude reaction mixture can "be recrystaUized from an 
appropiate ^Nent (mixture), e.g. from a mixture of diisopropyl ether and ethyl 
acetate, to give the pyre alkylated prodnas. 



Jo c 



3 



H 



,2 R 
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Compoimds of general strwctuce B, R G and H c«m be prepared by 
alkyJation (for example witirt (cyclo)alkylbromide or {cyclo)alkyliodlide) of the 
IS corresporvding compoimds where 2=0, Z=S or 2=I<1K or their isomers- The 
resulting mixtures can be separated by column chromatography. The rei^uired 
starting mtaterials are, for example, prepared from the corresponding chloro- 
analog«es by nucleophilic substitutiacv or by ether cleavage of the corresponding 
alkoxy analogues, 

20 ' • 
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chromatography, small scale and preparative thin or thick layer 
chromatography, as well as techniques of smaU scale thin layer and flash 
chromatography. Such separations are desireable if addition reactions place 

J substituents at both of the pyrinudine nitrogen atoms. Separation of these 
isomers is well within the skill of the artisan. 

Anomer dass of separation mettiods involves treatment of a mixture with a 
reagent selected to bind to or render otherwise separable a desired product, 
unreacted starting material, reaction by product. Such ireagents indude 

0 adsorbents or absorbents sudi as activated carbon, molecular sieves, ion exdiange 
media. Alternatively, the reagents can be adds in the case of a basic material, 
bases in the case of an addic material, binding reagents such as antibodies, 
binding proteins, selective dielators sudi as crown ethers, liquid/liquid ion 

extraction reagents (LIX). 
15 Selection of appropriate methods of separation depends on the nature of 

the materials involved. For example, boiling point, and molecular weight in 
distiUation and sublimation, presence or absence of polar functional groups in 
chromatography, stability of materials in addic and basic media in multiphase 
extraction. One skflled in the art will apply tedmiques most Hkely to adiieve the 

20 desired separation. 

A synthetic route to 5-benzyl-2'phenyl-5H-imidazo[4,5-dlpy timidine and 

analogues is shown in Scheme A. 



25 
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We Claim: 

I, A compound of foiroula (A) 




5 wherdiu 

the dotted lines represent optional double bonds, provided to no two 
•double bonds are adjacent to one another, and that the dotted lines represent at 
least 3, optionally 4 double bonds; 

UisN; 

10 . is selected from hydPOgen,a3yl, hete(ocycle,q C,o 9lls:oxy, 

Ao thioa].kyli C,^:„ aJkyl-ainino, C,.C„ dial^l-atntoo, C,,,^ cydoalicyl, C^,„ 
cycloaBcenyl, and C,.^ cydoamynyl, wherem each are optionally siibstituted with 

X or more R^; 

Y is selected from a single bond, O, S(0)m (where m 35 an integer from 0 to 
IS 2), NR", C,.io alkylene, Q.„ alkenylene, and C,.,^ alkynylene, or Q ,„ aJkylene, C.^ 
alkenylene or Cj.„ allsynylene, wherein 1 to 3 wietibylene groups optionally are 
independently replaced by 1 to 3 heteroatoms selected from O, S or NR ; 

1^ and R* axe independently selected from hydrogen, q.^ alkyl 
C,.,,aIkeByl, alkynyl, C, ^ alkoxy, C,,« alkyltWo, halogen, -OH, -CN, -NOj, 
20 -m'K', haloaByloxy, haloalkyl, -C(-0)R^ -C(=S)R^ SH, aryl, aryloxy, axylthio, 
aryialkyl^ C, hydroxyaJJcyl, C^..^ cydoaO^yl, C^,, cydoaUsyloxy, C^,, 
cycloansylthio, C^^ cydoallsenyl, C,.^ cydoalkynyl, and heterocyde, provided that 
when one of R*" or R"* is present, then either R' or R* is selected from =0, =^S, or 
ssNR''; 
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X is selected horn Q Ad alkylette, Q„ alkeaylene or C„o aJkynylacie, where 
each may indude one or more heteroatotns selected from O, or NE"/ provided 
any such hetejroatom is BOt adjacent to the N in the ring; 

5 r3 is selected from aryl>ajyloxy,ajyltHo,cydoalkyleyclo8men^^^ 

cycloalkynyl, aiyl-N(R'°)-, ot heterocyde, where eadi said substituent is 
optiomUy substituted with at least one R'', provided that for cydoal3cejiyl the 
double bond is not adjacent to a nitrogeu; 

indepmden.tly is absent or is selected from hydrogen. Q.„ alkyl, 

10 alkenyl, C^,« mynyl alkoxy. C, „ aUcylthio, halogen, -OH, -CN, -NOj, -NR'R", 
haloalkyloxy, haloalkyl -C(»0)R^ -C(=;=0)OR^ -C(=S)r, SH, axyl aryloxy, 
arylthio, acylallsyl hydroxy alkyl, cycloalkyl, cycloalkyloxy, Cj.^ 
cydoalkylthio, Cg.^ cydoalkenyl, cycloalkynyl, aiwiheterocyde; 

is selected from hydrogen, C^.,, alkyl, C^.,, alkenyl, C,« alkynyl 

15 alkoxy, C,.^, alkylthio, C,.„ alkybnH oxide, C^.^^ alkylsulfojie, C,.,^ halo-alkyl, CL,^ 
halo-alkervyl, Q.^ halo-alkynyl, Q.,,halo-amoxy, C,.,^ inalo-alkylthio, C^^ 
cydoaOsyl, C„g cyd-oaJkenyl/ C,.vi cydoalkynyl, halogen, OH, CN, qranoalkyl, 
^CO,R», NO3, -mCK\ Q.« haloalkyi C(»0)R", CC»S)R", SH, aryl, aryloxy, arylthio, 
arylsiilfoxide, aryls-ulfOJie, arylspHotmade, aryl(Cj.^alkyl, arylCQ. Jalkyloxy, 

20 aryltC^.j Jalkylthio, heterocycle, an.d C,.,^ hydroxyalkyl, where each may be 
optionally substituted with at least 1 R^'; 

R' and R" are independently selected from hydrogen, C,.,, alkyl C,.,,aikenyl, 
aryl, C,.^ cydoalkyl, cydoalkenyl, heterocycle, -C(=0}R"; -C{^S) R", an amino 
acid re$idue linked through a carboxyl group thereof, and the group formed 

2S wheh R' and are taken together with the nitrogsA to form a hetecocyde; 

R' and R" are independently selected from hydrogen, OH/Cj.,^ alkyl, C.,, 
alkenyl, C„q cydoalkyl Q.,„ cydoalkenyl, C,.,, alkoxy, -NR^'*, aryl, an amino acid 
residue hnked through an amino group of the amino add, CH,OCH(=0)R''\ and 
CH,0C(«O)OR'" where R'" is C.-C^^ alkyl, C,-C^ aryl, C^-C^ alkykryl or Q-C^, 

•30 • araBgrl;- • • 
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arid are HMiepa:vtoliy selected froro l3ae group consistm^ 
hydrogen., Q.^a^yl Q^alkavyX, €3,0 cydo^l C«„ cydoalkenyl, myl "C(«0)R^ 
heterpcycle, and an amino acid residue; 

is selected from the group consisting of hydrogen-, C^.,s alkyl, Q 
5 alkenyJ, ajyl C^.,^ cycloalkyl/Q.^ q^doatoyl and an ammo add residue; 

R** ond R" are independently sdeded &om hydrogen, Q.,„all<:yl Q 
alkenyl, Q.,samynyl aryl, axylaJkyl (wrisubstitated, or substituted with C(0)0R"), 
cy do^lkyl C,.,, cydoaBcenyl, and an arntoo add residue; 

R^' is independently selected from the group consisting of (a) hydrogen, Q. 
JO „ alkyl, amenyl. C,, allcynyl. C,, alkoxy, C,, alkylUuo, C,,, amyJsulfoxide, C, 
„ alkylswlfone, halogenated alkyl, Q„ halogenated alkenyl, C,,, hslogenated 
aUcyrvy], C,.„halogenated ajkoxy, Q.„ halogenated alkylihio, C^,, cydoalkyX. C^,„ 
cydoalkenyl Q,, cy doaUcynyl, halogen, OH, CN, COJtl, COJL^ NO^ NR'K\ 
haloalkyl, C(=0)R^ C{=S)R'\ SH, aryl,heterocyde, aryloxy, arylihio, 
15 arylsulfoxide, arybulfone, arylsulfonamide, arylalkyl arylalkyloxy. aiylaDsylthio, 
heterocyde and C,,s hydroxyaJkyl, where eadi of said aryl, aryloxy, arylthio, 
arylsuifoxide, arylsulfone, arylsaHonamide, arylalkyl arylalkyloxy, arylalkylthio, 
heterocyde, or C^^ hydroxyaJkyl is optJonaEy substituted with I ox more R^, and 
(b) M-Q- wherein M is a ring optionally substituted I or more R'', and Q is a 
20 bond or a linking group connecting M to R* having 1 to 10 atoms selected from C 
and optionally 1 or more O, N or S atoms and optionaEy substituted with 1 or 

more R^^; 

R^is selected from 

(a)H; 

25 {b)N03,SH,lSlR'*R'*, OH, halogen and CN; 

(c) Sulfone, sulfonamide and sulfoxide; 

(d) C,.,8aJi:yl C^^^ alkenyl and C^.^ alkynyl; 

(e) C;.,8 alkyl, ^enyl and C^^ alkynyl wherein 1 or more methylene are 
replaced by I or more O, S, NR=", CCONR^'^, 00(0)^, QO)OR^ or 

" 30 N(R'°)CCO); 
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(Q STibstttuentsc),d)ore) subslitMtedfwlil^rby^^ 
cydoalken}'-!, C^iq cycloaB<;yiiyl, aryl or heterocycle; 

(g) cycloalkyl, C«o cycjoalkeriyl, C^^ cycloalkynyl, ary I md heterocycle. 
Of said groups siibsiitoted with alkyl, C(Opll'^ halogen., CN, 

(h) C(0)R*', C(0)OR^^ OC(0)R'', C(S)R'' and C(0)N(R")2; 

(i) Sul>stita«o.ts d) or e) substituted wilih *0, CN, halogen, C(0)R , 
C(0)NRV, OCpjR"', heterocycle, and heterocyde substituted with C^-Ce, 
amyl C(0)OR^^ =0, CN, halogen, OCCO)R^' or C(0)NR^'^*^; 

10 (i) Substituaats c) substituted furttier with Cj.jB alkyl; and 

(k) Substituents D or g) substituted further with alkyl, =0, HE^"*, CN, 
C^^ aUcoxy, heterocyde, q.^^ haloalkyl, heterocyclealkyl or halogen; 

and R^ are independently selected feom hydrogen, Q.,,alkyl, 
js aJJsenyl, alkynyl, aryl, heterocycle, C,.,^ cycloaUcyl, C,.„ cycloalk«iyl, 
-C(;=0)R'', and -C{=S)R^; . 

and R"* are independeiitly not present or are sekcted from hydrogen, 
,^ alkyl, C^ocydoalkyl, aryl and heterocycle, where each is optioimUy 
independently substituted with 1 to 4 of ajkyl, C,^ alkoxy, halo, CH^OH, 
20 henzyloxy, and OH; 

R^' is selected from hydrogeiv C».,8 alkyl cydoalJcyl (C,„cycloaIkyl)-C;^ 
alkyl, aryi, and arylC^.^ allsyl; and 

salts, tautomers, polyro.orphs, iscmers and solvates liiereof, 

25 2. ThecompouiidofdaimlwherejnR''ishaloaiyl,Xisinelihylene,R^is 
heterocyde substituted with 1 or 2 

S, The compound of claim X wherein R^^ is an aryl or aromatic heterocyde 
• ■ sub3tituted"Wiih.l6"f 2R*. 
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4. the compoxwd of claiffi I whejejjv is heterocy de. 

5. The comppimd of claim 1 wherein YR^ is Jialo^ryl 

5 

6. The compomd of daim 5 whereiii haloaryl is orthO'flTj.oroph£nyl- 

7. The. compound of claim 1 wherdn E'is isox^olyl suhsfcitoted vnHh 1 R^''. 

10 8. The compoujid of claim 2 whe^em is aryl ojt an aromatic heterocyde 
■which is substituted with 1, 2 ox 3 R^. 

9, The compotmd of daim 1 wherem YR^ is none of hydrogen, C^.^ cycloaUsyl, 

ov e,.,alkyl- 

15 

10, The compoimd of claim 9 wherein YR' is not hydrogen or C,^ alkyi 

11, The compoimd of daim 1 wherein R'^is trihalomethyl, trihalomethoxy, 
alkoxy or halogen. 

20 

12, The compoTjrtd of I wherein R^ is aryl cet oromatic heterocyle • 
substituted with 1, 2 or 3 wherein R' is halogen, C, a^oxy; or C,.^ haloalkyl 

13, The compoimd of daim 12 wherein is phenyl substituted with 1, 2 or 3 
35 . halogens. 

14, The compoimd of daim 13 wherein halogen is fluoro. 
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2 5, The compomd of claim a whereto Y is a single bond, O, C,^ alkylme, C^^ 
alkenylene, C,., sUcynylene or one of said groups contatoing 1 to 3 heteroatoms 
selected from Q, S or NR'*. 

• 5 U. The compound of daim 15 wherein Y is -0(CHj)i^-, -(CH,)i^-0-{CH:j),^-, 
cydoaJkyJiclene. 

17. The compound of daim 15 wherdn Y is -OCH,-, -CKLp-, Q.j aBcylene, Q.^ 
JO alkenylacie, Cj.3ancyn.ylecke,OQrab(Hid, 

18. Thecompoundof daim 15 wherein, y is a bond. 

19. The compound of daim 1 wheran YE' is a single ring aromatic carbocyde 
IS or a hfitecocycle containing lor 2 N,S or 0»torrts in ihe ling. 

20. The compound of daim 19 wherein the carbocyde or heterocycle contains 4 

to 6 ring atoms. 

20 21. Thecbmpoundof claim 1 wherein YR' is hMo- or halomethyl-substituted 
phenyl. 

22. The compound of daim 1 wherein aryl or heteroaryl are substituted ortho 
or meta with halo- or halomethyl. 

23. The compound of daim 1 wherein X is selected from the group consistin.g 
of aUsyJfiiie, alkyiiylene or aUsenylene and said hydrocarbons having an intradiain 
N, O or S heteroatoia\, 

30 24 The compoimd of daim 1 wherein X is alkyleiie. 
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25. The compound of daim 23 wtoein. X is selected from the group coji^istmg 
of "CH,-, -CHCCHs)-, -OKt-CH,-, -CH^m-CHa-. -CH,-CH,-CJti,-Cf4,HCHA^-0- 
{Caja^v -(CH^a^S-CCIiAM-' -(CH^s^"NE'"-(CIiJ:..-, Q.«. cydoaJJfiyMeiie, C^., 
alltaiylene 9nd alkynylenfi. 

. 26, live cdmpomd of claim 1 wherein X is metUyk^ 

27. The compoxmd of daim 1 wherein is aryl or a heterocyde substituted 
with0l»3R". 

10 

2B, The compoimd of daim 27 wherein, the heterocyde is oxt aromatic 
heteiocyde. 

29. The compOTwid of daim 28 wherein the heterocyde contains 1, 2 or 3 H S 
15 or O atoms in tlie ring, is KiOted to X through a ring carbon atom and contains 4 to 

6 total ring atoms. 

30. The compound of daim 29 wherein is isoxazolyi substituted with a to 3 

20 

31. The compound of daim 1 wherein R'' is aryl or a heterocyde further 
substituted with 1 to 3 R". 

32. The compound of claim 1 wherein M is aryl or aromatic heterocyde, 

23 

33- Ihe compound of daim 1 wherein Q contains 0 to 20 atoms selected from 
QO,S,NandH. 

34. The compound of daim 1 wher^n M is a cyclic group selected from R^ 

30 
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35. The compomd of dton 1 w^herein R'^ is selected from the group consistw^ 
of Q.„ cydoaikyl, C,,, cydoajkenyl C^„cycloamyn.yl, ImJogaa, atyl, aryloxy, 
arylthio, arylsulfoxidB^arylswJfonfi, arylsulfonamide, arytelkyl; arylaHcyloxy; 
arylslkylthio; hetejrocycle; Q.,, hydroxyalkyl, each of sa5d C,.^a cycloaDsyl 

5 cycioalkenyl> C,.^o cy cloalkynyl halogen, aryl ary]oj<y, arylthio, ajylsiilf oxide, 
arylsulfone, arylsiilfonapnide, arylamyl; aryiallNylojcy; arylalkylthio; heterocycle; 
and Q.„ hydroxyalkyl is i«isubstituted or is substituted 1 or more R'^ 

36. Tlie compound of claim lwhei«iaR'' Is seleclfidftomt^^ 

30 consistiiag of aryl and heterocycle, and where said aryl or h^terocycte is optionaBy 
siibstituted wifih 1 or mojce E^^ 

37. The compound of claim 1 wherein R^'and are H, OH or aJkyl 
15 38. Unfi compound of daim 1 wherein R" is H. 

39. The compoimd of daim I wherein is halogen. 

40. "The compound of daim l wheireinlR', R'°, R" R^, R^ and R"^ are 
20 indep®PidentlyHorC,.,salkyL 

4t The compound of claim I wherein R^'is OH cw alkyl- 

42. The compoimd of clpiim 1 wherein R*' is selected from the group consisting 
25 of H; C;.i,al]syl; Q.„ atoiyl; Q.„ alkynyl; Q.^^alkoxy; alkenyloxy; alkynyloxy; C,.^ 

aJJcyltWo; C^.^ cycloalkyl; cydoalkenyX; C^™ cydoalkynyl; halogen; OH; CN; 

cyanoalkyl; NO^ WTS^; haloalJcyl; haloaUcyloxy; C(=0)R"; CC^OpR**; 

Oam«p.ylC(=0)OR''; -OaIkylCC^)NR^R"; aryl; heterocycle; -OalkylOC(=0)R'*' 

C(=0)N(C,^aIkyl), N(H}S(0)(0)(Q^ alkyl); arylalkyloxy; aryloxy; ajryliOkyloxy; 
30 andarylaUsyL _ 
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43. the compoimd of daim 42 wherem R'' is indepeadeatly selected from the 
gTOTJp consisting of halogen., NCR'" K"'), alkoxy, halo-substimted aUsyl and Jialo- 
substituted alkoxy. 

5 44. The .cpmpoimd of daim 1 wherein and R* are not presesit . 

45, • the compoimd of daim 1 whidi is not substituted at R'* but is substituted 
at R"", and eite R^or R* is selected from (»0), (=?S), and {=NR^), 

] 0 46- The compound of cMm I wherein haloalkyl or haloaUcyloxy is -CF, or - 

OCFy 

47, TIm^ compoimd of daim X wherein R^* is any indivxdxid,con^ 
subcombination of substltuents (a) - (k), 

15 48. A compourui having the general formula (A), 




(A) 



wherein: 

the dotted lines represent optional double bonds, provided that no two 
double bonds are ad3aca:i.t to one another, and that the dotted lines represent at 
least 3, optionaEy 4 double bonds; 

R' is selected from hydrogen., aryl, heterocycje (other than piperazinyl, 
piperidinyl ox either substituted wilh 1 or more R% C, Ao alkoxy, QAo thioalkyl. 
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QAo aXkyl-^aiino, C,Ao dialkyl-smino, cydoalkyl, cydo^nyJ, ajvd 
cydoalkynyl/ wherein each ace opticmaJXy substituted witii 1 or more R*; 
Y is selected from a sjngle bond, O, S{0)un (where mis&tt integer from 0 to 
2), NR"; C,.,^ alkylene, Q,o'allJenylejie, C,.^ alkynylene, or Q.^ alkyJene, 
5 amenylene or C,.,^ alkynylene wherein, 1 to 3 methylene groups optionally are 
indepervdently replaced by 1 to 3 heteroatoms selected from O, S or NR."; 
provided, however^ that YR* is not H; 

and R' are independently selected from hydrogen, C, „ aBtyl 
C,,amen7l, C,.^ a]kynyl, C,,^ alkoxy, C,,, allsylthio, halogen, -Oa -CN, -NO:, 
10 -NR''R^ haloalkyloxy, haloa{lcyl -C(^0}R', -C(=S)R^ SH, axyl, aryioxy, arylthio, 
. axylaUcyl, C,.,„ hydroxyalkyl, C^^o cycloalkyl, C^ya cycloallcylojcy, C^,^ 
cydoalkylthio, Q.,, cydoalkenyl Q.^ cycloalkynyl, or heterocyde, provided that 
when one of R^ or R** is present, then either R' or R' is selected from (=S), 
and ^NSf) and further provided thatnot both of and R' is OH, BH, thio or 0x0; 
15 X is selected ham C.Ao alkylene, C,.,o alkenylene or C,.,o allcynykne, where 

each may include one or more heteroatoms selected from O, S, or NR", provided 
any snch heteroatom is not adjacent to the N in the ring; 

R" is selected from aryl, aryioxy, arylthio, cydoallsyl, cycloalkenyl, 
cycloaBcynyl, aryl-N(R")-, or heterocyde, where each said substitnent maybe 
20 optionally stibstituted with at least one R'^, provided that for cycloalkenyl the 
double bond is not adjacent to a nitrogen; 

R^ mdependently is absent or is selected from hydrogen, Q.^, alkyl, 
aUcenyl C,.„ alkynyl, C,.« alkoxy, C,.« allcylthio, halogen, -OH, -CN, -NO^, -WR', 
haloattcyloxy, haloalkyl, -C(=0)R', -C(=OpR^ -C(=S)R', SH, aryl, aiytoxy, 
25 arylthio, arylaBsyl, C,.,, hydroxyalkyl, C^,, cycloalkyl, C^^ cydoalkyloxy, C,,,o 
cycloamylthio, C^.^ cycloalkenyl, cycloalkynyl, or heterocyde; 

is selected from hydrogen, C,.,^ alkyl, Q.ib aJkenyl, C^,« alkynyl, C^.^^ 
alkoxy, C^.^ alkyltbio, Cj.^g alkybuifoxide, C^.^ alkylsulfone, Q.„halo-alkyl, 
halo-alkenyl, C^^ halo-alkynyl, G,,„ halo-alkoxy, Q.^ halo-alkylthio, C,,„ 
3Q eycloal3!grl, G3:^o cydoa]k^yl;€,.^ cydoalkynyl, halogen, OH; CN, cyanoalkyl, - 
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-CO^'", NO,, -NEV, Q.„ mo^yl C(^)E", C(=S)R^^ SH, aryl aiylaxy, arylthio, 
ajyjsulfoxide, arylsujfojtfi, aiylsulfojwtnide, axyl(Cj.^4ll«;yl/ aryl(C„j^alkyloxy, 
BTyX(C,.j8)alkyltiao, heterocycje, Q.^^ hydroxyalisyl wliere each may be optiormEy 
substituted with at least 1 R"; 
5 and -R' are independently selected from hydrogen. ,,a3kyl C^.j^ajkenyi 

axyl CjiioCyclpaUcyl C,.,o cydoaUcenyl, hetejrocycle, -C(=0)R''; -C(=S) R^^ m amino 
add residue, linlced throwgh a carboxyl group ttoeof, or where and together 
with the nitFOgen f orm a heterocyde; 

R' and R'' are independently selected from hydrogen, OH, C^.„ 

10 aXkenyl cydoamyl Q.„ cydoalkenyl C,.,, alkoxy, -NR^R", aryl, an amino acid 
residue Imk^d thfough an amino group of the amino acid, CH,OCH(=0)R.**, 
CH:,0C(=Q)0R''' where R"^ is C^-Q, ^yl C,-C„ C,-Cp alkylaryl or C,-C^ 
aralkyl; 

R" and it" axfrindispendently selected from the group consisting of 
15 hydTOgen, e.« alkyl, Q^alkenyl, C;.« cydoalkyl, cydoalkenyl, ajyl, "C(=sO)R", 
heterocyde, or an amino add residue; 

R" is selected from the group consisting of hydrogen, Q.^ alkyl, Q,^ 
alkenyl, aryl, C^.^^ cycloalkyl cycloalkenyl, or an amino add resjdue; 

R"" and R"" are independently selected from hydrogen, C„„alkyl, C^^g 
20 alkenyl, Q^alkynyl/ aryl, C^u^ cycloalkyl, cydoalkenyl, or an amino acid 
residiie? 

R'^ is independently M-Q- wherein M is a ring optionally substituted witii I 
or more E'', and Q is a bond or a linking group connecting M to R' having 1 to 10 
atoms selected from C and optionally 1 or more O, or S atoms and optionally 
25 substituted with 1 01: more E*'; 
r" is selected from 

(^)«; . . 

(b) NO2, SH, NE'^'*, oh, halogen and CN; 

30 (c) Sulfone, sulfonamide and sulfoxide; 

' fd) Ci^galkyl, C^^ alkenyl and C^.^ alkynyl; 
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(e) aUsyl, C^,, alketiyl and C,^ a%nyl wherew:^ X or more methylene are 
replaced by 1 or more O, S, NR^, C(0)KR V, OC(0)R", C(0)OR" ox 

N(R.^)C{0); 

(f) Substitueats c), d) or e) substituted fwrfher by €3.^0 cycloalkyl, C^,„, 

5 cydoalkaaylC^M<y^ioa^y'^y'l'^^^^^^*^^°^^' 

(g) Cg..^ cycloalkyl C^iq cycloalkenyl C^,o cydoalkynyl aryl aiid heterocycle, 
or ssad groups substituted with. C,^ alkyl, C(0)OR" ;^0, halogen, CN, 
CCONR'^R", C(0)R.'' or OC(0)R''; 

(h) C(0)R^ C(P)OR'\ OC{0)K'\ Ci5)R'' md CC0)N(R'\; 

0 (i) Substittiet\ts d) or e) substituted with =0, CN, halogen., C(0)R", 

C(0)]SrR"R*', OC(0)R'^ heterocyde and heteiocyde substituted wiiJv Cj-<:^ 
amyl, C(0)OR^^ =0, CN, halogen, OC(0)R'' or C(0)NRV; 
Q) Substituents c) substituted further withCj^^g alkyl; md 
(k) Substitueuts f) or g) substituted further with C^.ig alkyl, =0, NE^R^, CN, 
15 Cj.i6 ^llcoxy, heterocyde, C^^^ haloalicyl, heterocydealkyl or halogen.; 

R"" scad R^ are independently selected from hydrogen, C,.,a alkyl, C^,^ 
alkenyl, Q« alkynyl, aryl, heterocyde, cydoalkyl, Q„ cydoalkenyi, 
-C(MD)R'^,or-C(=S)R'^; 
20 R* 931 d R^ are independently not present or are selected from hydrogen, Q. 

,p alkyl C3.,o cydoalkyl ^yl ar^d heterocyde, where each is optionally 
independently substituted with 1 to 4 of Q^^ alkyl alkoxy, halo, CHI^OH, 

benzyloxy, and OH; and * 

is selected icom hydrogen, Q.„ alkyl C^^ cydoalkyl (C3.,„cydoalkyl)"Q^ 

25 alkyl aryl arvd aryl Q.„ alkyl and 

salts, tautomecs, polymorphs, isomers and solvates thereof. 
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49. The compoxmd of claim 48 wherein Y is a sJjigle bond, md is aryl or 
aromatic heterocycle whSdi is msubstitoted or substituted with one or more K\ 

50. The compowMi of daim 48 wherein X is QAo alJcylene, C,.,„ alkenylene or 
5 QioaJkynyiene, 

51. The compound of claim 4S wherein is heterocyle. 

52. The compound of daun. 48 wherein is heterocyde substituted with 
10 where Q is a bond and M is aryl substituted with a or 2 R*^ 

53. The compound of dmm 48 wherein Y is a singk bond, and is phenyl. 

54. the compound of disdm 48 wherein is isoxazole substituted witii R'' 
15 where Q is a bond and M is aryJ substituted with lor 2 R . 

55. The compound of daim 48 wherein R' is isoxazole substituted with R'^ 
where Q is a bond and M is phenyl substituted with X or 2 R 



20 

56. A compound having th.e structure 
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and its salts, tautome^rs, poiymorphs md solvates. 

5 57. 8K2-Huoroptoyl)-l-[(4rtriawjrometiiyl)phenylroe^^^^ 
salts, ta-utoineES, polymorphs and solvates. 

58. H(3-(4-cWoroptoyl)isoxazol-5-yl)methyl)-8-a^ 
pijxineEmd its salts, tautomeTS.polymGjplris and solvates. 

59. Thecompoxand 



15 




OCF3 

and it? salts, tauttomers, polymorphs and solvates. 



20 



60. A compoimd of liie structure 




F 



OCF3 

25 and its 6aits, tautomera, polymorphs and solvates. 
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61. A composition comprisijig a pbaimaceuticaHy arceptaWe excipieat and a 
compound, of clmixis 1/ 48, and 64-70- 

&L A method comprising adimnistering to a subject in need of treatment or 
5 pyophylaxjg of a viral infection an antiwany effective amount of a composition of 
claim 61^- 

63. The method of daim 62, wtierdn iJie viral infectJon is an HC V infection. 

10 64. ■ me method of claim 63 furdier comprising administering at least one 
additional antiviral thtxtipy to the subject. ' • • . 

65. The method of daim 64 wherein the additional therapy is is selected from 
the group consisting of an interferon alpha and ribavirin, 

15 

66. A method of screening antiviral compounds which comprises providing a-' 
compound of claims I or 48 and detercnining the anti-vixal activity of said 
compound. 

20 67. The method of daim 66 wherein said anti-yiial activity is determined by 
the activit>^ of said dompoun.d against one or more viruses belonging to the family 
of the Haviviridae md/ or of the Picomavicidae. 



68. A method for structure-activity determination of analogues of compounds. 
25 of WO 2004/ 005286 having the general structure 
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wherein the X and Y groups are defined in WO 2004/005286, comprising 

(A) prepmrkg an analogue of a <»mpOTjmdfaJ%igwil^^ 
WO 2004/005286 wherein Q is replaced by N; and 

(B) detennining the anti-HCV activity of th« compound of step (A). 

69. The method of daim 68 wherein the substituent is located at R', R^ H*, 
and/or R\ 
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(f) Substiments c), d) or e) substituted further by C^,, cydoalkyl C^,o 
cydoalkenyl C^^o cydoalkynyl, aryl or heterocycle; 

(g) C..cycloalkyl,C.,ocydoalkenyl,C.,„cydo«,aryl^ 

or said groups substituted witi^ C,, alkyl C(0)OR" =0, halogen, C>^^ 

C(0)NB.=^^ C(0)R*' or OC(0)R"; 

(h) C{0)R^ CtO)OR^ OC(0)R^ C(S)R« md C(6)N(R\; 

(i) Substituents d) or e) substituted with =0, CM, halogen, C(0)R^*, 
C(0)NR=^^, OC(0)R", heterocycle, and heterocyde substituted with C,^, 
alkyl, C(0)OR", »0, CN, halogen, OC(0)R" or C(0)NR"R"; 

(]) Substiments c) substituted further with C„8 alW and 

(k) Substituents f) or g) substituted further with C,,, alkyl, =0, NRVV CN, 

. Q.^alkoxy,heterocyde,C,.,Bhaloalkyl,heterocydealkylorha^^^^ 

R" and R" are independently selected from hydrogen, C,„alkyl, Q„ 
alkenylC,,alkynyl, aryl heterocyde, C,«cydoall<yI,C.„c^^^^ 

-C(=0)R^^ and -C(=S)R"; at 
R^ and R" are independently not present or are selected from hydrogen, C, 
, alkyl, C,„cydoalkyl, aryl and heterocyde, where eadr is optionally 
independency substituted with 1 to 4 of alkyl, alkoxy, halo, CHpH, 

benzyloxy, and OH; 

R'' is selected from hydrogen, C,„ alkyl, C;.,„ cydoalkyl (C,„cydoalkyl)-C 

alkyl, aryl, and arylC alkyl; and 

salts, tautomers, polymorphs, stereoisomers and solvates thereof. 

2. The compound of daim 1 wherein R^ is haloaryl, X is methylene, R^ is 
heterocyde substituted with 1 or 2 R . 

3. • The compound of daim 1 wherein RMs an aryl or aromatic heterocyde 
substimted with 1 or 2 R°. 
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(e) C,.,8 alkyl, q.,, alkenyl and q,,,, alkyivyl wherein 1 or more methylene are 
replaced by I or more O, S, N^, C(0)NRV, 0C(0)R« C(0)0R« or 
N{R"')C(0); 

(f) Substituents c), d) or e) substituted further by C^o cycloalkyl C^,o 
cydoalketvyl C^^o cycloalkynyl aryl or heterocyde; 

(g) Cj.^ cydoaJkyl C,.„ cydoalkenyl C^^ cydoalkyayl aryl and heterocyde, 
or said groups substituted with C,^ aUcyl, CppR* -O, halogen, CN, 
C(0)NRV, G(0)R" or OC(0)R"; 

(h) C(0)R", C(0)OR", OC(0)R", C(S)R'' and C(0)m'% 

(i) Substituents d) or e) substituted with ==0, CN, halogen, C(0)R", 
C(0)NR''V, 0C(0)R", heterocyde and heterocyde substituted with C,-C^ 
alkyl, C(0)OR^ =0, CN, halogen, OC(0)R" or C(0)NR=*R''; 

(j) Substitoents c) substituted further with C,.,^ alkyl; and 
(k) Substituents f) or g) substituted furttier with C„b aTO<yl, «0, NB^, CN, 
C,.,8 alkoxy, heterocyde, C„8 haloalkyl, heterocydealkyl or halogen; 

R" and R"" are independently selected from hydrogen, C„, alkyl, 0^,8 
alkenyl, C^^ alkynyl, aryl heterocyde, cydoalkyl, C^„ cydoalkenyl, 
.C(=0)R";or-GC=S)R''; • 

r" and R^ are independently not present or are selected fcom hydrogen, C 
,8 alkyl, Cj.„cycioalkyl, aryl and heterocyde, where each is optionally 
independently substimied with 1 to 4 of C,^ alkyl, C,^ alkoxy, halo, CH,OH, 
benzyloxy, ^d OH; and 

R" is selected from hydrogen, C^» aikyl, C,.,o cycloalkyl, (Q.„cydoalkyl)-C 
aJkyl, aryl, and aryl alkyl, and 

salts, tautomers, polymorphs, stereoisomers and solvates thereof. 
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□ The statement that the information recorded in computer readable form is Identical to the written sequence 
listing has been furnished. 

4. The amendmente have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5 □ This report has been established as if (some of) the amendments had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing sucti amendments must be referred to under item 1 and annexed to tills 
report.) 
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6. Additional observations, If necessary: 

III. Non-establishment of opinion with regard to novelty, Inventive step and Industrial applicability 

1 The questions whetlier the claimed Invention appears to be novel, to involve an inventive step (to be non- 
' obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 

S claims Nos. 20 

because: 

S the said international application, or the said claims Nos. 20 relerte to the following subject matter which 
does not require an international preliminary examination (specify): 

see separate sheet 

S the description, claims or drawings (indicate particular elernents below) or said claims Nos. 7-1 4 are so 
unclear that no meaningful opinion could be formed (specify): 

see separate sheet 

m the claims, or said claims Nos. 7-1 4 are so inadequately supported by the description that no meaningful 

opinion could be formed. 
m no international search report has been established for the said claims Nos. 7-1 4 

? A meaninaful international preliminary examination cannot be carried out due to the failure of the nucleotide and/ 
orSo S sSiue^^^^^^^^^ to coriply with the standard provided for In Annek C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the Standard. 

□ the computer readable form has not been furnished or does not comply with the Standard. 

V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-6 

No: Claims 7 

Inventive step (IS) Yes: Claims 1-7 (with proviso) 

No: Claims 

Industrial applicability' (1 A) Yes: Claims 1-19,21,22 

No: Claims 



2. Citations and explanations 
see separate sheet 
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POINT I. 

1 . Present claim 7 does not satisfy the requirennents of Art 34 (2) (b) , last sentence 
PCX . 

a. Indeed , several disclaimers which were present at the origin and which encompassed 
various compounds or teachings of compounds , namely the compounds summarised at 
original page 134, lines 31-34 , the teachings of compounds recited at original page 
135, lines 1-7, and page original page 135 , lines 22-27 , are no longer present In present 
amended claim 7 which now Implicitly extends its scope so as to encompass them. Those 
not recited compounds should possibly enter that claim ( they are still in the description on 
page 1 1 and. 12....) , bearing the following point III in mind. 

b. Present objection applies "mutatis mutandis", if necessary, to the descriptive 
amendments submitted on 09.07.04 by the Applicant. 

2. New claim 1 1 cannot be accepted on the basis of the support pointed out by the 
Applicant on 09.07.04. Said support (page 14,lines 15-19) not being clear and 
unambiguous, claim 11 is not allowable. 

POINT Hi. 

1 The use of the multiple disclaimers in present claim 7 renders said claim obscure in 
scope in that the desired extension of protection is not clearly delimited towards the 
content of the prior art and , since the ISA could not perform a search covering all the 
claimed alternatives of the possible compounds (A) on file, the IPEA invites the Applicant 
to restrict claim 7 so as to enable a clear and unambiguous acl<nowledgment of the novelty 
towards the prior art as well as a possible search which would encompass all the claimed 
possibilities of that claim, which has not yet extensively been searched at present . 

Indeed , present communication does not deal with the examination of the full extension 
of the protection set out in the compound claims on file, because the ISA could not 
perform a search covering all the claimed alternatives of the possible compounds A on file. 

Consequently to the above , no meaning opinion could be given for the 2 reasons that 
claim 7 is obscure and not sufficiently supported by the description, and that it has not yet 
been extensively searched. 

A further search will possibly be performed in the European proceedings , provided that 
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the compound claims could be rendered clear In scope , first. 

2 For the assessment of the presently worded claim 20 on the question whether it Is 
industrially applicable, no unified criteria exist in the PCI. The patentability can also be 
dependent upon the formulation of the claims. The EPO, for example, does not recognise 
as industrially applicable claims to the use of a compound In medical treatment, but will al- 
low, however, claims to a known compound for first use In medical treatment and the use 
of such a compound for the manufacture of a new medical treatment. 

POINT V. 

The following documents , quoted In the I.S.R., have been considered as relevant for the 
examination of the present application . Their numbering will be adhered to for the rest of 
the procedure. 

(1) GB-A-2 158 440. 

(2) Khimiko-Farmatsevtichsskil Zhurnal, vol. 23, no. 1, 1989, pages 56-9 ( copy 
provided ). 

(3) HU-A-78 019*. 

(4) WO-A-99 27929. 

(5) WO-A-96 1 1 1 92, cited in the application. 

(6) WO-A-96 1 2703, cited in the application . 

(7) US-A-5 302 601 , cited In the application. 

(8) EP-A-344 414. 

(9) WO-A-95 16687. 

(10) Journal of the Combinatorial Chemistry, vol. 4, no. 5, 2002, pages 475-483. 
(point VI) 

* The IPEA is grateful to the Applicant for the provision of a copy of (3). 
1. Novelty. 

1.1 The content of (1) does not affect the novelty of the claims on file In that the 
examples of (1) do not fall within the scope of the compound and use claims on file. 

1 .2 Although (2) and (3) are enabling disclosures for the purpose of the examination of 
the novelty of the claimed matter on file, the IPEA is not familiar with the languages 
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used in those documents and invites the Applicant to possibly provide a copy of the 
translations of those documents into one of the official languages of the regional 
European proceedings to come. 

1 .3 In view of the fact that example 4 of (4) has been disclaimed from the scope of claim 
7 by means of the disclaimer at page 1 0, line 8 of the claims , the novelty vis k vis of 
the content of (4) can be acknowledged. However , no descriptive amendment 
conceming that compound has been submitted. Therefore there is a discrepancy 
between claim 7 and the description now, which should be dealt with In the European 
regional proceedings. 

1 .4 In view of the fact that the all the compounds of (5) have now been withdrawn from 
claim 7 on file (see page 10, lines 8-14) , that claim can be regarded as novel with 
respect to the content of (5). 

1 .5 In view of the fact that compounds of examples 3, 1 2 (compound 5 only) and 1 8 of 
(6) have not apparently be properly disclaimed from claim 7 , previous objection 
which concerned the disclosure of (6) , still require the Applicant's attention . 

The compounds named previously should be avoided from at least claim 7 on file In 
the regional proceedings to come. 

1 .6 In response to previous absence of novelty with respect to the contents of (7) and (8) 
, the Applicant has now excluded the entire teachings set out in (7) and (8) to define 
those compounds , as now on page 8, lime 34 up to page 9 line 19 of present claim 
7, on the basis of the support mentioned on page 17, lines 24-27 of the original 
description. 

Even if this support can be accepted, the Applicant is invited to restrict said claim 
in the regional proceedings to come, in a way that a clear and unambiguous 
acknowledgement of the novelty vis k vis (7) and (8) could be enabled (see previous 
point III In this respect). 

1 .7 In view of the fact that the indolyle compounds of (9) do not fall within the scope of 
present claims 7 and following , the claimed matter on file can be regarded as novel 
with respect to the content of (9). 

Indeed , even if attached though a linker to a possible imidazo (4,5-c) pyridine 
derivative , the indolyl substitution is not part of the possible definitions of the 
defined radicals associated to the claimed compounds on file. 
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Presumably , the reasons why Applicant deleted the compound named at original 
claim 7 , page 135 , lines 22-23 as a disclaimer from present claim 7 is reJated to 
present acknowledgement, and it requires further clarification. 
If their is a correlation between the present absence of that compound in present 
claim 7 and the fact that the indolyle definitions are not encompassed under the 
possible definitions of radicals, previous point I a. Is partially met because the^ 
original disclaimer which concemed that compound was not necessary and lead to 
an unnecessary additional lack of clarity of original claim 7. 

1 .8 Whether the content of (1 0) (refer especially to compounds 1 5 and 1 6 mentioned in 
scheme 4 on page 479 ; see also page 480,Table 4 in this respect) is relevant for the 
examination of the novelty of the claimed compounds on file will only be investigated 
in the European regional phase and will essentially depend on the examination of 
validity of the priority rights claimed by present invention , which at present is not 
possible. 

2. Inventiveness. 

In view of the fact that the claimed compounds possess one more unsaturatlon than the 
compounds disclosed in (1), they cannot be Interpreted as the result of a non inventive 
selection of the antiviral compounds disclosed in (1) and in this respect , the IPEA 
acknowledges the inventiveness of the claimed matter on the basis of the Applicant' 
argumentation of 09.07.2004, provided that a clear acknowledgment of the novelty could 
be enabled in the regional proceedings to come. 

It should also be added that present opinion is based on a partial search report and could 
be amended after the issue of an additional search report in the regional proceedings to 
come. 

3. Formal Points. 

3. 1 The descriptive support pointed out by the Applicant In response to previous point 3.1 
of the firet preliminary opinion cannot be accepted as an answer to the invitation to 
give the reasons of the various disclaimers of claim 7. 

Said objection is maintained and the Applicant is invited to give the technical 
reasons (thus the reasons starting from the prior art in general-some disclaimers are 
understood , some of them cannot be related to any of the prior art pieces provided 
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by the 1SR-) of the existence of the provisos which are encompassed in claim 7 . 

If those provisos are related to prior art which was not quoted In the ISR, he is also 
invited to name it, quote it in the description , and possibly already discuss their/its 
content(s) when the application will enter the regional proceedings to come. 

3.2 Moreover the use of the multiple disclaimers in present claim 7 renders said claim Is 
unclear In scope in that the desired extension of protection Is not clearly delimited 
towards the content of the prior art , even If that prior art ((2)-(9)) does not affect the 
inventiveness of the claims on file . 

Since present application deals mainly with the further use of known compounds 
which were already known for their possible therapeutical uses , as illustrated in the 
documents (2)-(9), possibly claim 7 should be deleted and replaced by an inventive 
(unamended) claim 1 where all the definitions could remain unchanged. 
Under those circumstances no additional search should be provided because claim 
1 was apparently searched by the ISA. 

Indeed , present IPER does not deal with the examination of the full extension of the 
. protection set out in the compound claims on file because the ISA could not perform 
a search covering all the claimed alternatives of the possible compounds (I) on file. 
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amaaded claims PCT/BEQ ^/flftH? i clean copy 
CLAIMS 

5 1. Use of a i3mdazo[4,S-c]pyiidiiie derivative of the formula (Z), or pharniaceuticaUy 
acceptable sails thereof for liic preparation of a medicament for tiie treatment or 
prevoodon of viral iofecftions. 
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(Z) 

wherein: 

- tbs dotted Hues represent an optional double bond, provided that no two double bonds are 
»«aoent to one anoHier. and that the dotted lines represent at least 3, optionally 4 double 

bonds; ^ 
. S.» is .selected from hydrogei^ aryl unsiibstitoted or substituted with ,one or mote R. . 
heterocycUc ring unsubstituted or subsdtiited vn&x one or more ^\ C3.10 cycloaDcyl 
u«substituted or substituted with one or more R« and C^o oydoalkenyl unsubstituted or 

substituted with one or more R*; 

- Y is selected ftomlhe group consisting of asingle bond . O; S(0)„.; NR»; and a divalent, 
saturated or unsaturated, substituted or unsubstitated C,.C,o -hydcocaibon group 
optionally including one or more heteroatoms in the main chain, said beteroatoms being 
sdcctedftomthe groups consisting of O, S, andN; such as C,^ eDcyleue, C.^ alfeenylene, 

alkynylene, .0(CH.)i.s-, -CCH:0w-O-(CH2),-4-, MCmh-r, -(CHi)w"S-(CHz)M-, - 
. m''<aa2)i-s-.-(CH2)H-NR"-(CH3)M-andC34ocycloalk^^ 
■ each se and is independently sdeded from the group consistnig of hydrogen C,.,8 
alkyl; C,.,, alkeoyU Cu. alkynyl; aBa«y; C,-« alkyithio; halogen; OH; ^ NO.; 
WiV OCF3; haioalkyl; C(=0)R«; C(=S)R'; SH; aryl; aiyloxy; aryllMoi aiylalkyl; Chs 
hydroxyalkyl; Cmo cydoaUcyl; C3.10 cycloalkyloxy; C3.,o cydoaticyllMo; Ca-.o 
cydoallcenyl; Cb.,o xycloalkynyV 5 -or 6 membered heterocyclic, oxyhete«.cyclic..^r 
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30 



25 



30 
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Moheterocyclic ring; or, when one of R^'" or R?^ is different from hydrogen, eithesr or 
^ is selected from (=0), (»S), and {^W^h 

- X is selected from the group consisting of a divalent, saturated or unsaturated, substituted 
or unsubstituted b|.Cio hydrocarbon group oirtionally including one or more heteroatoms 

S in the main chain (provided Umt the heteroatom is not linked to N of the nucleus), said 
heteroatoms being selected fifom the grot?) consiatmg of p. S. and N; such as Ci-g 
alkylene, (for exanpple -CHa-. -CHCCHs)-, -CHa-Ofc-, -CHa-CHa-CHb-. -CHa^CHz-CHz- 
CHa), .(CH2WO-(CH2)2^; ^C^ih^^mi-^--, <Cmi^ C3.10 
cycloalkylidene, Ca-s allcenylene (such as- -Caa-CH-CHa-), Ca4 alfcynylene; 

10 - m is any integer from 0 to 2; 

- r3 is selected from the group consisting of aiyl; aiyloxy; arylthio; aryl-NR'''-; 5 or 6 
membered heterocyclic, oxyheterocydic or fhioheterocyclio ring;; and each of said aryi, 
aryloxy, aryltMo. aryl-NR'**-, 5 or 6 membered heterocycUc, oxyheterocyclic or 
thioheteroeycUc ring is optionally substituted with one or more R"; C340 cycloalkyl, 
oxycydoalkyl or Ihiooyoloalkyl; C4-10 eycloalkenyl with the proviso that the double bond 
cannot be adjacent to a nitrogen: H Vdth the proviso that if X is an alkylene, an alkmylene 
or an alkynylene, then X compcises at least 5 carbon atoms; 

. -B^ is mdepsndently selected from the groiqi consisting of hydrogen; Cus aDsyl; Ca-is 
alkenyl; C^.n alkynyl; Cms alkoxy; alkylthio; halog^ OH; CN; NO,; KR'R^ 
OCF3; hddoalkyi; C(=0)R^; " C(-S)R^; SH; aiyl; ..aryloxr, aiylthio; arylanod; Cms 
hydroxyaBcyl; C3-10 cyclpalkyl; Ca-w cycloalkyloxy; C3.10 cycloalkyliMo C3.10 
eycloalkenyl; C3-10 cycloaliynyl; 5 or 6 membered heterocycHo, oxyheterocycKc or 
ihioheterocyclic ring; 

each R^ and R" is independently selected from the group consisting of hydrogen; C,-ig 
alkyl; Ca-w alkenyl; Cms alkynyl; Cws alkoJ^r; Cwf, aikylthio; C3.10 cycloalkyl, C3.10 
eycloalkenyl or Ca-io cyoloalkynyl; halogei^ OH; CN; NO2; NRV; OCF3: haloalkyl; 
C(=0)R"; C(=S)R": SH; atyl; aryloxy; arylMo; aiylalkyl; arylalkyloxy (opiionally a 
oxybenzyl); arylalkylthio (optionally a beozylthio); 5 or 6 membered hderocycUc, 
oxyheterocycUc or thioheterocycUc ring; Cms hydroxyalKyl; and e^h of said aryl, 
aryloxy, arylMo, arylalkyU arylalkyloxy (optionally a oxybenzyl), atylalkyltMo 
(optionluy a benzylthio), 5 or 6 membered heterocyclic, oxyheterocycUc or 
tMoheterocyclic ring, Ci.« hydroxyalkyl is optionally substituted wMi 1 or more R'^; 
each R' and R* is independently selected from the group consisting of H; C ailcyl; Cis 
dkenyl-- W; C^o cydoalkyl; C4-10 -^toaUc^l; 5^:6 membererd heterocyclic ring; 
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CC=0)R'^; C(=^S) R*'' ; an amino acid residue Ikiked throoigh a csaiboxyl group thereof; 
alternatively, and togetiber with the mtrdgen to which they are attached, combine to 
form a 5-6 memheied heterocyclic lit^; 

eack R' and R'* is iindcpendently selected from the gtoup consisting of H; OH; Cms alkyU 
C2.18 alkenyl; Ca-io cycloalkyl; C^-io oyoloalkffliyl; Cms alkoxy. NR^'R'^; aiyl an amino 
acid xesidiie lirised Ihroiigh an anuno group thereof^ 

each R" and R*' is independendy selected torn the group the group consisdng of H; Ci-w 
alkyU Cuxs allcenyl; C3.10 cydoalkyl; C4.10 cycloalkenyl; aiyl; C(0)R"; S-6 menibered 
heterocyclin iing; an amino acid residue linked through a carboxyl group theteofi 
R>2 is independently selected from the group consisting of H; Cus aUcyl; C>,» alkenyl; 
aryl; Cmo orcloalkyl; C4.10 cycloalkenyl; an amino acid residue linked thrott^ an amino- 
group thereof; 

each R" and R*" is independently selected firom the group consisting of H; Cms alkyl; C2- 
« alkenyl; aryl; cycloalkyl; C4.10 cycloalkenyl; C(=0)R'^; C(=S)R'^; an amino acid 
residue linked through a carboxyl group thereof, 

each R« and R*** is independ^tly selected fiom the group oon^ting of H; Cub alkyl; C2. 
,s alkenyl; C.-,« alkynyJ; aiyl; C3.10 cycloalkyl; C.o cycloalkenyl; an ainino add residue 
linked throug'i a carboxyl group Ihereof. 

Ri9 is independently selected from the group consisting of H; Ci-w alkyl, prefi«ably C,^ 
alkyl; Cub alkenyl; C.4« alkynyl; C,..« alkoxy, preferably C^alkoxy; Cmb alkylthi^ C3. 
10 cycloalkyl; C4.10 cycloalk^yU C4.10 cycloalkynyl; halogen; OH; CM; NR"R ; 
0CF3- haloalkyl; CC=0)R^; C(=S)R-; SH; CeoMC, alkyl), NCH)S(0)CO)(Cua alkyl); 
aryl- Uoxyj aiyifhio; aiylalkyl; and each of said aryl aiylo^, arylthio, ^lalkyl 
sub^toted vM. 1 or more halog^is. particularly a phenyl substiuited mth 1-2 halogens; 
hydroxyal^l; 5 or 6 membered heterooycUc. oxyheterocycHc or ihioheterocychc nng 
each nnaubstHuted or substituted with 1 or more halogens; 

each R=° and R=' is independently selected from the groiq. consisting of fife Cu.s allcyl, 
preferably Ci^alkyl; Q-.h alkenyl; Cz.,8alkyayl; aiyU €3,0 cycloalkyl; C4.,o cycloalkenyl; 

C(=0)R^', CC'-S)R'^; 

is independently selected from H; OH; Cia alkyl; Cms alkepyfe C,.« alkoxy; 

■mP-B}\ aryl; Ca-io cycloalkyl, ; C4.10 cycloalkenyl; 

each R^'and R^"* is independently selected from the group ihe group consisting of H; C ,.,8 
" alkyl, preferably C.3 alkyl, therein Ca. alkyl taken together ^^th N of R- can form a 
saturated bSerocyde, -^^^^^ is optionally substituted OH or aryl or^ 
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amixio add residue; 

each R" or R?^ are absent or selected firom the group consistmg of of H, C\as aSkyK 
preferably Cw allcyl; C3-10 cycloalkyl, such as Cs-io bicycloalfcyl; €3.10 cycloalkenyl; (Cs-s 
cycloalkyI)-Ci,3 alkyl; aiyl, such as phenyl; 5 ox 6 membered heterocyclic ring, such as 
5 pyridyl; aJtylaryl, such as benzyl; and each of said Cj-ig alkyl, preferably Cm alkyl, C3.10 
cycloalkyl, Cj.io cycloalkenyl, {C3.8 cycloalkyl)-Ci-3 alkyl, Cj-io bicycloalkyl, adamantyl, 
phenyl, pyridyl and benzyl is opJionally siibstitirted wiih 1-4 of each of Cm allqjd, Ci-g 
alkoxy, halo, CH2OH, oxybenzyl, and OH; and heterocyclic ring having 3 to 7 carbon 
atoms, piefanbly a saturated heterocyeUc ring wherein the heterpatoms wee S, S(0), or 
10 S(0)2 separated tmm the imidazopyridyl ring nitrogen atom at least 2 heterpqrelic ring 
carbon atomis. Provided that eiflier or R^^ is hydrogen. Typically or R?* is 
V cyclopentyl or cyclohexyl; provided that if the compound is substituted at R"^^ or R^^ 
K either or R:* is selected ftom H^), 0=S), and (=m^ 

< R^ is selected from the group consisting of H, Ci.is alkyl. C3-10 cycloalkyl, (C3-10 
IS cyoloalkyl>Ci^ alk}'l; atyl; arylallcyl, such as benzyl. 

2. The use accordmg to claim 1, wherehi said viral infection is an infection of a vhrus 
belongbg to the family of Flaviviridae. 

20 3. The use accoijding to claan 1, wherein said vhral nifection is an infectioh of a.<hepatitis>C 
virus. ' 

4. nie use according to claim 1, wherein said viral infection is an infection of a virus 
belonging to the family of the Picomaviridae. 

25 

5. The use according to claun 1, wherem said vital infection is an infection of a Coxsaclde 
virus. 

6. The use of claim 1, wherein said compound is sdiected firom the group consisting of: 
30 5-[(4-Bromophenyl)methyl]-2-(2-fluoiaphenyl)-5iy-nnidazo[4,S-c]pyridiae 

5-[(4-Bromophenyl)methyl]-2-(2-pyridinyl)-Siy-imida2o[4,5-c]pyridine 
5-[(4-BromophEnyl)methyl]-2<l-naphthalBnyl)-5jy'-imida2o(4,5-c]pyridine 
5-[(4-Bromopheayl)methyl]4-[(phenylfhio)mdkyl]-5Zf-inmdazo[4,5-c]^ 
— 5-[(4-Bromoidienyl)methyi]-2-[3-CfiifluorolSeth^^^ 
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5<[l,r-BiphenylH-ylmethyl)-2-(2-fluoropheny^^^^ 
5-C(4'cMoniFhenyl)methyl]-2-(2-fluoropheEy!^^^^ 
2<2-Fluoroplienyl>5-K4-iodopte)ayl)m^^^ 
5.[[4-(l4-PimelhylethyDphenyl]meihyl]-^^^^^ 

7. An iniidazo[4,5-e3pyridmB compound accoriing to fonraOa A: 
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- or an enantiomer or a solvate, or a phannaceutically acceptable salt liiereof, wherein: 
the dirtted lines represent an optional double bond, provided to no two double bonds 
ai9 a(9acent to one anoflier, and that the dotted lines represent at least 3, optionally 4 

double bonds; ^ 

- is selected ftom hydrogen; aryi xmsubatituted or substituted ^fh one or more R , 
heterocycUc ring unsnbstitnted or substituted with one or more R^ Cmo pycloalkyl 
unsubstituted or substituted with one car more R** and C4.10 cyctoalkenyl unsubstituted or 

substituted with one or more R 

• Y is selected from the group consisting of a single bond , O; S(0)m; NR ; and a* 
divalent, saturated or unsaturated, substituted or unsubstituted Ci.Cio hydrocarbon 
gioiqi bptionaJly including one or more heteroatoms in the mmn chain, saidheteroatoms 
bring selected from ihs groups consisting of O, S, and such as Ci-e alkylene, Cz-s 
alkenyiene, Cz.6 alkynylene, -0(CH2)i-5-, -(CHz)m-0-(CH2)m-, -S-(CH2)i-r, -CCHz)^- 
S-(CH2)w-, -NR"-(CH2) w% .(CH2)w-NR"-(CH2)M-and C3.10 cycloalkylidene; 

- each R^ and R* is mdependently selected from the group consisting of hydrogen Ci-w 
alltyl; Cjiis alkeityl; Cz-ia alkynyl; Cws aikoxjr. Ci-is aikylthio; baloge« OVk C^l NO2; 
NR'r^; OCF3; halpalkyl; CC=0)R''; C(»S)R'; SH; aiyl; aryloxy; aryllMo; arylalkyl; C|. 
,s hydroxyalkyl; C3.10 cycloalkyl; . .C3-10 P^ioaUqrloxy; €3.05. oycloaBsylthio; Cmo 
cycloaJkenyl; C3.10 -^ycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
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tMoh.terocyolicrmg;or,whenoneof R^^orR^^ 
or ie is selected from H>). C=S), and (=^m^'); 

. X is sele^d ftoin the group consisling of a divaletit, saturated or misatmated, 
substitoKdorunsubstitutedCCo hydiocarboa gro^ optionally moluding one o. mote 
5 hrteroatoms m the m^in chain Cprovided that the h^teioatom is not linked to N of the 

nucleus), said h.t^roatoms being selected from tiie group consisting of 0, S, and N; 
auch as C.S alkylene, (for example -CHr, -CHCCH^K -CIfc.CH.. -CH.-CH^-CIfe.,^. 
CUz-CHz-CHrCHa), -(CHz)z-4-0-(CIfc)a^-, -(CHa)M-S-(CH2)2^-, <Oni^-m. - 
(CH2)m-, Cmo cycloalkylidene, C^^ aikenylene (such as -CH-CH-CHa-), C2.6 

10 alkynylene; 

m is any integer from 0 to 2; . 
. r3 is selected from th0 group consisting of aryl; aryloxy; axyltiuo; axyl-NR s 5 or 6 
membeied heterocyclic, oxyheteroeycKc or ihioheterocycHc ring;; and each of saxd aryl, 
Biyloxy^ arylthio, ary^^S(R^ 5 or 6 membered heterocyclic, ojsyhet^ocycUc or 
IS thiohetJrooycUc rmg is optionally substituted witii one or more R"; Cmo tqrcloalkyl. 

oxycycloalkvl or thiocycioalkyl; C4..0 cycloalkenyl Mfiih tiie proviso flwt the double 
bond cannot be adjacent to a uinogen; H i^itii the proviso tiiat if X is an alkylene, an 
allcenylene or an alkynylene, then X comprises at least 5 carbon atoms; 
- r5 i3 independently selected from ihe group consisting of hydrogen; C,.,a alkyl; Cms 
alkenyi; Cz-is alfcynyl; C|48 alkoxy; Ci-is alkyltbio; halogem OH; CN; NO2; NR'R"; 
OCF3; haloalkyl; CC-0)R'; C(-S)R^; SH; aryl; aiyloxy; aryltiiio; arylalkyl; Cms 
hydroicyalkyU Cmo cycloaHcyl; • Cj-.o cycloalkyloxy; C3.,o cycloalkyliMo C^io 
cycloalkenyl; Cj-w cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocycUc or 



20 



25 



30 



fhioheteitocyclio rm^ 

- each R® and R" is mdependentiy selected from the groiq» consisting of hydrogen; d.ia 
alkyl- C2-18 alkenyl; Cms alkynyU d-is alkoxy; Ci.ig alkylthio; Cs-io cycIoalkyU C3.10 
cyclo'aJkenyl or C3.,o cycloalkynyl; halogen; OH; CN; NO^; NRW OCF3; haloalkyl; 
CC=0)R''; CC=S)R^^ SH; aryl; aryloxy; aryltiiio; arylaftgrl; aiylalkyioxy (optionally a 
oxybenzyl); arylalkyltMo (optionally a benzyhhio); 5 or 6 membaed heterocycUc, 
osyheterocyclic or thioheterocycMe ring: Ct-w hydroxyalkyl; and each of said aryl. 
aryloxy, aryltino, aryiallc^l, arylalkyloxy (optionally a oxybenzyl), arylalkyltino 
(optionally a benzylthio), 5 or 6 membered heterocycHc, oxyheterocyclic or 
thiohet^cyolic ring, Ci-TThydroxyall^l is optionally substitutediwitii 1 or more R^'-;- 
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- each VJ and R** is independently selected from the group consisting of H; Cmb alkyl; 
Cusalkenyl; aryl; C3,,o cycloalkyU C,.io cycloalkenyl; 5-6 membered heterocyclic ting; 
C(=0)R'^ C(=S) ; an amino acid jesidue Meed through a carhoxyl group thereof; 
alternatively, R' and R^ together with Ihe niHogen to which they are attached, combine 
to form a 5^6 membered heterocyclic ring; 

- each and R'^ is independently selected torn the group consisting of H; OH; Cms 
alkyl; Cz-w alfcenyl; C3.10 cycloalkyl; Gwo oycloalkenyl; Cms aJkw; m^^^l aryl an 
anmo acid residue linked ihrougb an amino groiq) thereof, 

- each R^" and R" is independently selected from &e group the group eonsSsting of H; 
Cw8 alkyU CwB aJkenyl; Cj-io cycloalkyl; C4.,o cycloalkeuyl; . aryl; C(=0)R'=^; 5-6 

I membeied hetmocyclin ring; an amino acid readue linked through a carbo^yl group 
therec^ 

- r" is independently selected fromliie grt>qp consisting of H; Cms alkyl; Czas alkenyl; 
aryl; Cmo cycloalkyl; C4.W cydoalfcenyi; an amino add residue linked tbrough an 

15 amino group thereof; 

- each and R^* is independently selecisd from the groiq? cot^sisling of H; Cua alkyl; 
Cmb alkenyl; aryl; C3.X0 cycloalkyl; Ct, cyeloelkenyi; C(-0)R«; C(-S)R'^; an amino 
add residue linked through a carboicyl group thereof; 

each R'^ and t}^ is independently selected from the group consisting of H; Cu'sg alkyl; 
20 Cmb alkenyi; Czaz «yl; C3-10 cycloalkyl; C4.10 oycloalkenyl; an amino acid 

xe^due linked through a carboxyl group thereof. 

- r''' is indBpendently selected from the group consisting of H; Cmh alkjl, preferably 
Ci< alkyU C2.1B alfceoyl; C2.,b dkynyl; Cui alkoxy, preferably Ci^ alkoxy; C,.i8 
aUsyltiiio; C3.10 cycloalkyl; C4.|o cycloalkenyl; C4-10 cycloalkynyl; halogen; OH; CN; 

25 NO2; NR^°R^^; OCF3; haloalkyl; C0O)R^; C(»S)R»; SH; C(=0)N(Cm aUyl), 

NCH)S(0)CO)(C,^ alkyl); aiyl; aryloxy; aiyllhio; aiylalkyl; and ^ch of said aryl. 
aryloxy, airyithio, arylalkyl substituted with 1 or more halogens, jpatticularly a phenyl 
substituted with 1-2 halogens; hydroxyalkyl; 5 or $ membered heterocyclic, 
oxyheterocyclic or thioheterocyclic ring each unsubstitiitBd or sabslitaJed with 1 or 

30 more halogens; 

-eadi R^" and R^' is mdependently selected from the group consisting of H; C|-ia alkyl, 
preferably Ci-e alkyl; C^s alkenyU Cmb alkynyl; aryl; C3.10 cycloalkyl; C4.10 
cycloalkejayl;C(=0)R*^-eo=S)RV- " 

r" is independently selected from 13; OH; Ci-is alkyl; C2.1B alkenyl; Cub alkoxy; 
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j^23j^24. ajyj. cj^io cycloalkyl, ; Cwo cydoalkenyl; 

-eacli and R^* is independently selected ftom the group Hie group, consisting of H; 
Chb Wl. Pi^ferably C^3 alkyl, whereixi C2.3 alkyl taken together with N of can 
form a satqrated heterocycte, -Which heteiocycle is optionally substitiited with OH or 
aryl or p. amino acid lesidue; 

each R" or R^^ are absent or selected ftom the poup consisting of of H, Cms alkyl, 
preferably Cm alkyl; Cwo cycloalkyl, sudl as Cs-iobiijycloalkyl; C3-10 cydoalkenyl; (C3. 
8 cycloa]kyl)-C w alkyl;; aryl, such as phenyl; 5 01 6 membered heterocyclic ring, such 
as pyridyl; alkylaryl, such as beajjeyl; and each of said Ci,i» alkyl. preferably Cm allsyl, 
C3.,D cycloalkyl, Cs-io cydoalkenyl, (€3-8 cycloalkyl)-Ci.3 alkyl, Cmo Woycloalkyl, 
adamantyl, phenyl, pyridyl and benzyl is optionaUy substitnted -with 1-4 of ea«sh of Ct-e 
alkyl, Ci-6 alkoxy, halo, CH2OH, oxybenzyl, and OH; and heteiocycUc ring having 3 to 
7 carbon atoms, preferably a saturated heterocyclic ring wherein the heteroatoras are S, . 
S(0), or S(0)2 separated &om the imidazopyridyl ring nitrogen atom by at least 2 
hetfflwycUc ring caiboi atoms. Provided to either or R^ is hydrogen. Typically 
R=^ or R^* is cydopentyl or oyclohessyl; provided that if the compound comprises R^ or 
R'^', either R'^ or R"* is sdected from<K>),(=S), and («^^ 
R^' is selected ftom Ihe group consisting of H, Cub alkyl, C3.10 cycloalkyl, (Cj-io 
cycloa3k)'l)-Ci.6 alkyl; aiyl; arylalkyU sucb as benzyl', 

20 with the proviso that; 

-the substituents X, Y, R', R^ R', R* ate not a cephalosporin or wherein the 
substituente X, Y, R^ R^ R^ R^ R^ are not an azabicyclo group, more particularly not 
5-thia-l-aza-bicyclo[4.2.0]oet-2-en-8-onB; 

-the compound is not 5K2i>iperidin4-yi-ethyl)-2.(;4-hydioxyphenyl)-lH-iimd2zoE^^ 
25 pyiidin-5-ium bromide; 

-the ccmpound is not 4.[5-(2-{4-[Bis-(4-fluorophenyl)-methyl]-piperazin-.l-yl>-ethyl)- 
5H-iiiiiiB2o[4,S-c]pyiidin-2-yl]phenol; 

^the'compound is not 4-[5-(3-{4-[Bis<4-fluorophenyl>mefcyl3-piper^ 
5H-iroidazo[4,5-c]pyiidin-2-yl]phenoI; 

-the compound is not 2,6-bisCl,l,-dHnsthylethyl>4-[|M5H-imidazo-t4,5-c]^^ 
yl)ethy.l.]thio]-phenoi hydrate and/or 2,6-bis(l,l,^ethylethyl)-4-[p-(5H-inudazo- 
. [4,5-c]pyridin-5-yl)propyl]tMo]-pheaol hydrate 

.the compound is not a compound . wherein-XR^ has the structure T(CH2)n-Y*-C0-! 
l>I(Ri')(R2')'wherejn Ri' and Eg' are each independently selected ftom hydrogen; straight 
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or branched chain alkyl of 1 to 15 carboii atoms; cycloalltyl having 3 to S carbon atoms; 
substituted oycloaflsyi which can be stibstituted one or more by allcyl of 1 to 6 carbon 
atoms; bicycloaJkyl having 3 to 8 carbon atoms in each ring; heterocyclicalfcyl having 4 
to S carbon atoms v/Mch can'be optionaUy sufastihitBd by alkyl of 1 to 6 carbon atoms; 

5 het«oaiomatio having 5 or 6 carbon atoms which can be optionally substitoted by alfcyl 

having 1 to 6 carbon atoms; phenyl; substitutBd phenyl which can be snbstitated one or 
more by a group independently selected ftom alkyl having I to 5 carbon atoms or 
■ halogen; straight or branched alkenyl having 3 to 15 carbon atoms witti the proviso that 
the double bond of the aJkenyl group cannot be adjacent to ths nitrogen; cyoloalkenyl 

10 having 5 to 8 carbon atoms with the proviso that the double bond cannot be adjacent to 

the nitrogen; and Ri' and Rz' cannot both be hydrogen; Y' is phenyl or phenyl 
substitoited once or m,ore than at one or more of flie 2, 3, 5 or 6 positions of the phenyl 
. ring by substituraits independently selected ftom the group consisting of aUtoxy having 
1 to 6 carbon atoms; halogen wherein the halogen is selected firom hromo, fluoro, or 

15 chloro; straight or brandwd chain alkyl having 1 to 6 carbon atoms; substituted straight 

or branched chain alkyl which can be substituted one or more by halogra; thloalkyl 
whexwn ffae alkyl has 1 to 6 carbon atoms; alkoxyalkyl wherdn the alkyl groups are 
each 1 to 6 carbon atoms; hydroxyallcyl v^feerein Ihe alkyl has 1 to 6 carbon atoms; 
■ aikylthioalkyl wherein the alkyl groups are each I to 6' carbon atoms; cyano; 

20 mercaptoalkyl wherein the alkyl has 1 to 6 carbon atoms; hydrojcy; amino; alkylamino 

M^eraai the alkyl group has 1 to 6 carbon atoms; and dialkylaraino v^herein the alkyl 
gC0>q>8 are each 1 to 6 carbon atoms; n ia an integer of 1 to 5 

-the compound is not 5-12-(Biphenyl-4-yIoxy)-ethyl]-5H-imidazo(4,5-c]pyridine; 
-the compound is not 5-[2-(4-Phi«ioxy.^)henoxy)-e%l]-5H-imidazo[4,5-c]pyridine 
25 -the compound is not [5-(4-Fluorobenzyl)-5H-imidazo[4^-c]pyiidin-2-yI]- 

methylainine; 

-the compound is" not 2,6-bis(l,lrdimethyle&yl)-4-[I3-(5H-imidazo-[4,5-c]pyridin-5- 

yl)propyl]thio]-phenol hydrate; 

-the compound is not 5-[2-(4-Phenyhnethyloxy-phenqxy)-«liiyl]-5H-imidazo[4,5-c] 
30 pyridine; 

-the compound is not 5-[3-(4-PhBnoxy-phenoxy)-propyl]-5H-raiidazo[4,5-c]pyridine 
-the compound is not 5-{2-[4-(4-Fluoiophenoxy)-phenoxy]-ethyl}-5H-imidazo[4,5-c] 
■ pyridine; — — 

-the coriipound is not 5-[3-(4-Phenylmethyl-phBnoxy)-ptopyl]-5H-nnidazo[4,5- 
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cjpyiidine; 

Jhe compound is not ((5-[4-(?luoropheay0methyl]-5-H-inrid^ 
meibyl>cart)pamaati methyl ester; 

liie compound is not 5-(4«CUorophenylmethyl)-2-(pipBridm^ 
5 miidBzo[4^->c]pyridine and its dihydrocMoride salt; 

tbe compound is not 5-(4«Cliloiophenylmethyl>2<4«methy^ 
faiddazo[4,5-c]pyridine; 

the compound is not 5-[5-(5-azabenzmudazolyl)methyl)-l-(4-cy^^ 
the compound is not 5-(5-benzyl-2,3-dihydro-beiizofb^ 
10 clp5(ridino; 

f the compound is not 5-[2-[4-(phenylmethyl) phenoxy]ethyl] -5H-imidaso[4,5-'C]- 

pyridine hydrate; 

the compound is not 5-[2-[4«(phTOylmethoxy) phenoxy]ethyl]-5H-imxdazoj;4,5-o]" 

15 the coraponnd is not 5-[2-[4-(phenoxyphenoxy)et%l]-'5^ 

the compound is not 5-[3-[4-(phenoxyphenoxy)prQpyl]-5H"imidaz 
tJie compound is not 5-[2-[4-<4"fluorophenoKy)phenoxy)ethyl]-OT^ 

pyridine; 

the compoimd is not 5-[3-[4(phenylmethyl)phmo3Q^)propyl]"5H-imidazo[4,^ 
20 pyridine; 

the compoirad is not 2,6-bis(14,-dime%kthyI)-44[3-(5H-imidazo-[4,5K?3py^ 
yl)propyl]thio]-pheriol hydrate; 

the compound is not 2,6-bis(14rdime%letfaylH-[[2K5H-ixmdazo44,5«^]p^ 
yl)ethyl]thid]--phenol hydrate; 
25 the compbiind is not 2,6-bii3(l*l,-djm€ihylethy0'4i[[4^^ 

yl)bitfiiyi)thio]-phBnol hydrate; 

the compound is hot {±) 2,6-bis(l,l,-dimethyIethyl)4-|l24iydrbxy-3H^ 
[4^5-^]pyridm-5-yl)butihyl]tMo>phenoi lo'd^^^ 

8. The compound according to claim 7, wherein: 

is selected from hydrogen; aryl unsub^tatuted or substituted with one or more R^, 
heterocyclic ring unsubstituted or substituted with one or more R^, cycloalkyl 
unsubstituted or substituted-with one-or more Rr and (24-10 cycioalkenyl unsubstituted of 
substituted with one or more R^; 
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Y is selected ftbin the group consisting of a single bond , 0; S(0)n,; NR"; and a divalent, 
saturated or xmsaturated, substititted or irasiibstitated Ci.Cio hydrocatbon group pptionaliy 
including one or mote heteroatoms in the main chain, said heteroatoms being selected ficona 
the gcoiips consisting of O, S, said N; Such as Ci-e allcylene, Ca^ allcenylene, Cz4 
5 aUcynylene, -0(CH2)w-, -(CH2)m-0-(CH2>i-4S -S-(CH3),.s-, ^Cfhh^'S'iCmi^P -^fR"- 
(CH2)i.s-, ■(CH2)M-NR"-(CH2)M-and Ca-io cyoloaJkylidBiis; 
each. and R** is independently selected jBfora the group consisting of hydrogen Cms 
aUjyl; Cz.ia aJkenyl; Ci-js alkynyl; C,,is alkoxy; Ci.is alkylthio; halogen; OHj CN; NO2; 
NRV; OCF3; haloalkyb, C(=0)R^; CC=S)R^; SH; aryl; aryloxy; aryltWo; arylalfcyl; Cuw 
10 hydroxyalkyl; €3,10 cycloalkyl; C3I10 cycloaJkyloxy; C3-10 cycloalkylthio; C3-10 

oycloalkraiyl; Ca-io cydoaUqynyl; 5 or 6 maabered heterocyclic, oxyheterqcyclic or 
thiohet^cyolic ring; 

X is selected firom the grovfi consisting of a dfvalent, satuxated or nnsatiuated, sabstitoted 
or unsubstitnted Ct.Cio iQrdrocarbon gtoiqi optionally including one or more heteioatoms 
15 in the znain. chain (provided that liie heteroatom is not linked io N of the nnoleusX said 

heteroatoms being selected fiom the group consisting of Q, S, and N; such as Ci^ alkyl«aie, 
(for example -CHz-, -CH(CH3H -CH2-CH2-, -CHz-CHz-CHz-, -CH2-CH2-CH2-CH2), - 

(CH2)24-OKCH2)2-4-,-(CHi)24-S-(CH2)2^-/-(CH2)2-»-m'°KCH^^ 

cyeloalfcylidene, Cz^ alkenylene (such as -CH=CH-CHr), C2.6 alkyriylene; 

20 -m is any mteger fiom 0 to 2; 

R' is selected from the group consisting of aryl; aiyloxy; atylthio; aryl-NR"-; 5 or 6 
Dtiemb^red heterocyclic, oxyheterocychc or ihiohetexocyelic dng;; and each of ^d aiyl, 
aryloxy, arylthio, aryl-WR"-, 5 or 6 memb^ied heterocyclic, ojgrhetarocyclic or 
tfaiohet^nicyclic ring is optionally substituted with one or more R'^; C3.10 c^loaB^l, 

25 oxycycloallsyl or thiocycloalkyl; C4.10 cycioalkenyl with Ihe proviso that the ckrable bond 
cdnnot be adjacent to a nitrogen; H -with the proyiso that if X is an allcylene, an alkeoylene 
oir an sOQiTnyl^ne, iheh X conptises at least 5 carbon atoms; 
R^ is independenfly selected from the group consisting of hydrogen; d-ig alkyl; C2-ia 
alkenyl; Cz-jg alkyriyl; Ci.,8 alkoxy; Chh alisylthio; halogen; OH; CN; NO2; NRV; OCF3; 

30 haloalkyi; C(«0)R^; CC=S)R''; SH; aryl; aiylpxy; arylthio; arylaJkyl; Ci.,8 hyciroxyalkyl; 
Cs-io cycloalkyr; C3,io cycloalkyloxy; C3.10 cycloalkylthio C3.10 cycioalkenyl; C3-10 
cycloalkynyl; 5 or 6 membered heterocyclic, osyheterocyclig or thioheterocyclic ring; 
-each R^"and R'^ is independently selected from the group consistiiiig of hydrogen^ Cus 
alfcyl; C2.18 alkenyl; Cj^g alkynyl; Cms alkoxy; Ci-ig alfcylthio; C3.10 cycloalkyl, C3.10 



cycloaDcei^l or Cg-io cycloalkyttyl; halogen; OH; CN; NO^; TNK^R'; OCF3; MoaJkyl; 
CC«0)R''; C(«S)R''; SH; aiyl; aiyloxr. atylthio; aiyialkyl; aiyialkyioxy (optipnaUy a 
oxybenzyl); aiylalkyltfaio (optionaUy a beiayitMo); 5 or 6 membered heterocyclw, 
qxyheterocycUc or thiohetaocyclic ting; Cms hydtoxyaUcSr^ and each of said aryl, 
5 aryloxy, aiylfMo, aiylalkyl, arylalkyloxy (optionally a oxybai^l), arylalkyKhio (optionally 
a benzylthioX 5 or 6 mmbered hete^^ 
hydroxyalfcyl is optionally substituted with 1 or more R ; 

eaQh R' andR* is independently selected from the group consisting .of H; Cub allsyl; Ci.is 
alkenyl; s^l; Ca-io cycloalkyl; C4->o cycloalkenyl; 5^6 membered heterocycUc ring; 
10 CC=0)R"; C(-S) R''^ ; an amino acid residue linked tbrongh a carboxyl group thereof; 

alternatively, R' and R*, together wiUi the nitrogen to which they are attached, combine to 
fonn a 5-6 xnembeied hetKooydlic ring; 

each R' and R" is independently selected ftom the group consisting of H; OH; Cws alkyl; 
Cz-is alkenyl; C3.10 cycloalkyl; €4,10 cydpattsaryl; C|.,5 atoxy; NR"r"; ajyl an amino 

15 acid residue linked through aa anuno poup tiiereof; 

eacli r'° andR" is independently selected from the group tiie group consisting of H; Ci-ig 
alkyl; Cwg alkenyl; C3.10 cycloalkyl; C^io cycloalkenyl; aiyl; C(=0)R^; 5-6 membered 
heterocyclin ring; an amino acid residue linked tiirough a carboxyl group thereof; 
jg jnds^endently selected from the group coTtisisting of H; Cmb alkyl; Cz-is alkenyl; 

20 aryl; C3.10 cycloalkyl; cycloalkenyl; aa amino acid residue linked through an amino 
group tbi^of; 

eacli R'' and R^^* is indqpendently selected fiom the group consisting of H; Cue alkyl; Cz.19 
alkenjd; aiyl; Cs-jo cycloalkyl; C4-iq cycloalkenyl; C(=0)R'^; C(=S)R^^; an amino acid 
residuB linked through a oarbo^l group fh«aceof; 
25 each R*'' and R'** is independently selected fit>m the group consisting ofH;Cw8 alkyl; 
alkenyl; Cz-isalkynyU a^yl; Cs-io cycloalkyl; Cmo cycloalkenyl; anamiao acid residue 
linked through a carboxyl group thereof; 

R^^ is independently selected from the group consisting of H; Cms alkyl, preferably Ci-s 
alkyl; C2-18 alkenyl; Ca-is alkynyl; CngaJkoxy, preferably Ci-galkoxy; Cms alkylthio; C3.10 
30 cycloalkyl; C4-io cycloalkenyl; C4.10 cycloalkynyl; halogen; OH; CN; NO2; NR-°R^' ; 

OCF3; haloalkyl; C(=0)R^2; C(=S)R=^; SH; C(=0)N(Ci.6 alkyl), N(H)S(0)(0)(C,-6 alkyl); 
aiyl; atylojor; aiylfhio; aiylalkyl; and each of said aryl, aryloxy, arylthio, arylalkyl 
TObstitiied with !' or moieTjalogens, particularly a phenyl'^^^ 

hydroxyalkyi; 5 or 6 membered heterocyclic, oxyheterocyclic or thioheterocyclic ring each 
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unsubstiMed or substitated vvith 1 or more halogens; 

each R^** md R^" is mdepeadently seteoted ftom ihe group consi^^ 

preferably Ci^salkyl; Cu^Bikmyl; CMgalkynyl; aiyl; €3,10 cycloalkyl; C4-10 cycloalfcenyl; 

5 R2Zisindep8nd«iJly5electedfiomH;0H;Cw8ea)syl;C2.i8dk^ : 
aryl; C3.10 cycloaUteyl, ; Cwocycloalkenyl; 

each "PP and R^* is todependently selected fiom the group the group consisting of H; Cwg 
alkyl, pieferatjly allcyl, wherdn Cj-s allcyl takea togelher with K o^ R^^ can fcam a 
saturated heterocycle, which heterocycle is optionally substituted witti OH or aryl or an 
10 amiilo acid residue; • • 

and R^^ are hydrogen. 

9. The con^KJond according to claim 7 or 8 wherein YR' is not hydrogen, an unsubsUtuted 
C3-10 t^loallsyl, or a Ci^ alkyl. 

15 

10. The conipounds according to any one of claims? to ^^wherehiyR* is not phenyl para 
substituted with OH. 

U. The compounds according to any of claims 7 to 10 whermiY R' is flwwophenyl. 

12. The compound accordmg to any one of claims 7 to 10, wherein R' is a naphtenyL 

13. The compound according to any one of claims 7 to 12, wherein R^ is selected from an aiyl 
unsubstitulsd or substituted with l-3R^ wheran at least one R'' is a halogen or a alkyl 

25 

14. The oonqpound according to claim 7, wherein either R^ or R* is O oad either R^^ or R^^ is 
oyclopentyl br cyclohexyL 

15. The compound according to claim 7, selected from the group consisting of: 

30 2K2,6-Difluorophenyl)-5-[(?,6-difluoropheayl)me1hyl]-5F-imidazo[4,5-c3pyiidi^^ 
5-Benzyl-2-(2,6-difluorophenyl)-5ir-hmdazo[4,5-c]pyridine 
5-[(2,6-Difluorophenyl)methyl]-2-phenyl-5£r-imidazo[4,5-c]pyridine 
5-Benzyl-2-phenyl-5i?-imidazo[4,5-c3pyridine 
2-Phenyl-5-(3-phenylpropyl)-5B-iniidazD[4,5-o]pyridinB 

35 5-[(2-CMoroptenyl)m^l]-2-Ehenylr5^-imidazo[4,5-c]pyridine _ 

5-[(3-CWotDphenyl)mefhyl>2-phenyl-5iI-jmida2o[4,5-^ 
5-I(4-Chlorophenyl)methyl]-2-phenyl-5H-inddazo[4,5-c]pyridu^^ 

13 
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5-[(2-MeioxypheQyI)methyl]~2-phrayl-5ir-iimdazo^ 
54(3-Methoxyphenyl)metliyl]-2-phenyl-5iy-Jimdazo[4,5-c]p^ 
5-[(4-MeliioxypheiiylW%l]-2-pheayl-5i?-iniadazo[4,^ ' 
5-|;(4-Methylphenyl)m8ftyl]-2-phenyl-5£f-iimdazo[4,5-^^^ 
5 5-|;(2-Fluorophenyl)metJiyl]-2-pheayl-5iy-iiiudazp[4,^^ 

5-[(3-Fluorophenyl)methyli-2-phenyl-5if-iiDidazo[4,5-c]p 
5w[(4.Flu6rophenyl)methyl3-2-phenyl-5iT-iimdaz;o[^^^ 
5-[(2-Methylphenyl)methyl]-2-phenyl-5iy-umdazo[4,5-c^^ 
5"[(3-Methylphenyl)raetfayl]-2-phenyl-5iif-iinidazo[4,5-c^ 
10 5-K4-Bipmopheayl)meihyl]-2-phenyl-5/r-iiiddazo[4,^ 

4- [(2-Phenyl'5fr-imda20[4,5-o]pyridm-5-yl)meiaiyl]-be^ 
2-Phenyl-5-[[4-(lrifluoromeliiyl)phenyl]metihyl]-5/?-imida^ 

5- [(4-CUorophenyl)m9tiiyl]-2-phenyl-5if-midazo[4,5-c]pyridi^ hydrochloride 
5-[(5-CU6rQ-2-thieny]i)ra9%l]-Z-phenyl-5i?-hmdazo[4,5-c]p 

15 5-(2-Naphlhalenyhnethyl)-2-phBnyI-5iir-inudazo[4,5rc)p^^ 

2rPhenyl-5-(4--phenylbuiyl)-5F-inuda2o[4,5-c]pyridme 

5~([14'-BiphEijyi]-4-yhnetWyl)-2-phenyl-5iy^^ 

2-Phenyl-5-(l-phenyle&yl)-5^-iinidazo[4,5-c]pyridme 

5-0-NiqjMhdenykttethyl)'2-phenyl-5i?-iinidazo[4,5-c]pyridm^ 
20 2-(2,6-Dffliiorophenyl)-5-[(2,4-diflugrophenyl)methyl]-5/f-imidaz^ 

5-[(4-Brpmophenyl)methyl]-2-(2-fluorophenyl)-5iir-Mni^^ 

5-[(4-BromopheaylWe1hyl>2-(2-cMoi:ophenyl)-5H-ind 

5-[(4-Brompphenyi)me1hylj-2-(3-pWorophenyl)-5^-im 
• 5-[(4-Brom6phenyl)methyl^2-(4-cUorDphenyl)-5j(y^ 
23 5"[(4-Bromophenyl)iiiethylj-2-(2-pyridinyl)-5fr-iiiddaz^ 

5-[(4-BromophenylWe%l>2-(2-lMmyl)-5F-inuda^ 

5-[C4-Bromophenyl)ihelhyi3-2-(l-naphthdBnyl)-5/i^^ 

5-[(4BromophenylWethyl5-2-(2-mph1hdenyl)-5iy-imidffi 

5_[(4-Iodophenyl)methyl]-2.-phenyI-5if-iimdflzo[4,5-c]pyri 
30 5-[(4-Bromophenyl)methyl]-2-(3-flu6rophenyl)-5F-iimdazoj;4,5-c^^ 

5,[(4.Broraophenyl)meihyl]-2-(3-meihylpheayl)-5^f-in^ 

5-[(4'Bromophenyl)me%l]-2-(3-methoxOT'henyl)-5i^^ 

5-[(4-Bromopheayl)melhyl]-2-(3-br(wiiophenyl)-5ii^^ 

5-[(4~CMorophenyl)methyl]-2-(3-bromophenyl)-5^-iMdazo[4,5-^^ 

35 5'-[i4-C\iioTo^mv\)meiky\y2^^ 

5-(2-Phendxy-ethyl>2-phCTyl-5if-iinidazo[4,5-c]pyiidme 

5-(3-Phcmyl-prop-2-en-l'yl)-2-phenyI-5jy-nmdazo(4,5-c]py^ 

2-(3-Bromophenyl)-5-[(4-iodopheiiyl)meihyl]-5jy-m^ 

5-[(4-BromophTOyl)methyll-2-[(phenylthio)methyl]-5ff^ 
40 5-[(4-Bromophenyl)meihyl]-2-[3-(triflao^ 

5-([l,r-.Bi;^henyl]-4-yhne1fayl)-2-(2-fluorDphen^^^ 

5-[(4-CMorophenyl)memyI3-2K2-fluorophenyI>5/f-imidazo[4,5-c]pyri^ 

2-(2-Fltioi:aphenyl)-5-[(44odophmyl)melhyl]-5Jy-iraidazo[4,5 

45 cjpyiidine ' 

1 6. A composition for separate, combined or sequential use in the treachnent or prophylaxis of 
- anii-vkal infectioiis, coinprising: ~ ~ 

a) one or more compounds according to claim 7, and. 



•14 



il:yO£|7_2004 15:50 BIRD & QOEN S. CO 32 16 480528 -^'i^akf^'-^--- 

15 



b) one or more compo^mds effective in He treatoent or prophylaxis of vkal infections, 
inclu<Kng Flaviviial or Picpniaviral enzyme iohibitors, 

in proportions such as to provide a synergistic effect in the said treatment of prophylaxis. 

3 17. Ihe composition a«colding to claim 16, said ome or more compounds effective in 

Ihe iieatm«rt or prophylads of viial infections aie interf^^ 

18. Ihe of the compounds of any one erf claims 7 to 15 for the pippai«tion of a 
medicament for the teeatment of viral infectioiis. 

19 Amettoodforpreparingtheoompomuisofclaim? comprising essentiaUy Aestspsof 

a) reactinga(suhstitated)3Adiaininopyridine(A)is^^^^^^ 

injida»)[4,5«c]pyiidines (Q; 

b) introdnrangfbrthersubstitaetrtsCRlR'' and/or R^^H)e^^^^ 

15 apprqpately substituted 3.4.diaminopyiiciine (A) or b)) by introduction of the 
TObstituent(a) onto the imidazo[4,5-c]pyiidtoe(C)j ^ 

o) reacting t&e imidazot4,5-c]pyridines (C) with an alkylating agent (D) (R?-X-R ) in an 
appropi^te solvent under addition ofa base tt ambient te^qieiature; 

optionally, in the case of hydroxy, mercapto or amMq.^ttbsfituents m position 4 or 6 of the 

20 imidazopyiidine 1 02^ = S or NR); 

d) introductionofafurlher3ubstitaent(R=^orR^^atpositicmlor3oftheM^ 

c]pyridxEie. 

20. A method for preventing or treating a viral infections in a subject or patient by 
25 administKing to the patient in need thereof a IherapeuticaUy effective amount of one or more 
jn)idazo[4.5-^]pyxidine derivatives accor(fing to formula (Z): 



.Pi' 




r3 — X 

„_ - iZ). 



wherein: 
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- the dptt^d iiiiBs represent an optional double bond, provided that no two double bonds are 
adjaceat to -one another, and that the dotted lines represent at least 3 , optionally 4 double 
bonds; 

- R* is aelecfced fiom Ijydtogen; aiyl unsubstituied or stibstituled with one or more 

5 heterocycUe ring unsubstituted or subafitatBd witii one or more R^ Cwo cycloalkyl 
unsubstitisted or substitated wilh one or more and C«,jo qycloalkesorl uosubstitated or 
substituted -with one or more R^; 

- Y is selected fiom the group consisting of a single bond , O; S(0)m; NR"; and a divalent, 
saturated or unsaturated, substituted or unsubstituted Ci,Cio hydrocacbon group 

10 optionally including one or more heteroatoms in the main chain, said heteroatoms being 
selected from the groups consisting of O, S, and N; such as Ci-e alkylene, Cz^ alkenyleae, 
C2.6 alkynylene, -0(CH2)i-s-, -(CHz)m-0-(CH2)i4-, -S-(CH2)i.5", -(CKb)i4-S-(CH2),^, - 
m}^-(,CBi)M'. -(CH2)i4-NR"-(CH2)M'and C3-W cycloaBsylidene; 
■ each R* and R** is independently selected fiom the group consisting of hydrogen C|.,8 

15 alkyl; Ca-w alkenyl; Cms alkynyl; Cmb aBowcy; Cwr alkylttiio; halogen; OH; CNs NOz; 
NR'r'; qCFa; haloalkyl; C(=0)R'*; CC=S)R^; SH; aryl; aryloxy; aiylthid; aiylalkyl; Cwg 
hydroxyallsyl; Cj-io cycloalkyU C3.10 cydoalkylqxy; C3.10 cycloaBcyWiiq; C3.10 
cycloalkenyi; C3.10 cydoalkynyU 5 or 6 memfaeiBd hetstocyclic, oxyhetBrocyclic or 
thioheterooj'clic ring; or, when oiae of R^ or R*^ is differfflirt from hydrogen, dMwr R^ or •» 

20 R* is selected from (-0),(=S), and (=NR2^); 

- X is selected ftom the group consisting of a divalent, saturated or unsaturated, substituted 
or imsubstituted C|_Cto hydrocarbon group optionally including one or more heteroatoms 
in the main chain (provided that the heteroatom is not linked to N of the nucleus), said 
heteroatoms being selected firom the group consisting of 0, S, and N; such as Ci-e 

25 alkylene, (for example -CHa-, -CH(CH3H -CHz-CHz-, -CHz-CHz-CHa-, -Clfe-CHz-CHz- 
CH2), -(CIfe)24-0-(CH2)M-, -(CH2)2^(CH2)24-, -(CH2?z4-NR"'-(afe)M-, C3.10 
cycloalkyKdene, Cz^ alkaflrlene (such as -C3I-CH-CH2-), alkynylene; 
m is amy Integer &om 0 to 2; 

- R^ is selected ftom the group consisting of aryl; aryloxy; arylthio; atyl-NR"-; 5 or 6 
30 membered hesterocyclic, oxyheterocyclic w tiiibheterocyclic ling^ and eM;h of said aryl, 

aryloxy, aiylthio, aryl-NR"*-, 5 or 6 membered heterocyclic, oxyheterocyclic ' or 
iMoheterocyolic ring is optionally substituted with one or more R'"'; C3.10 cycloalkyl, 
oxycyoloalkyl or 'thiocycloalkyl; €4=10- cycloalkenyi with the proviso that the-double-bond - 
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cannot be adjacent to anittbgen; H villi Hie pro^dso that if Xis an alkylene, alkenylme 
or an alkynylede, thea X ccimprises at least 5 cart^ 
- r5 is independently selected from the group consisting of hydrogen; C^z aJlsyl; Cz-is 
alkenyl; Cz^h B&mU alkoxy; Ci-.a alkyllhio; Mogen; OH; CN; NOz; NR'R^ 
OCF3; haloalkyl; C(=0)R'; C(=S)R^ SH: aiyU aryloxr, arylthio; aiylalkyU Cms 
hydroxyalkyl; C3.10 cycloalfcyl; C3-10 cycloalkyloxy; C3.10 cycloaBsyWiio C3.10 
oycloalkenyl; C3.10 cycloalkynyl; 5 or 6 membered heterocycEc, oxyteterooycKc or 
tibioheterocyclle ring; 

each R^ and R" is independently selected &om the group consisting of hydrogen; Cms 
alkyl; Cms alkenyl; Cms alkynyU Ci,,8 alkoxr, C,.i8 alkyltbio; .Ca^io cycloalkyl, C3.10 
byclJaUcBnyl or Cg-io cycloalkynyl; halogen; OH; CN; NO^; NR'R'; OCF3; haloalkyl; 
C(=0)R"; C(=S)R"; SO; aryl; aryloxr, aiylMo; aryhiBkyl; aiylalfcyloxy (optionally a 
oxybeitt^l); aiylalkylflno (optionally a henzyllhio); 5 or 6 membered heterocyclic, 
oxyheterocyclic or thioheterocyclic ring; Cms hydroxyalkyl; and each of said aryl 
aiyloxy. aryllMo, aiylalkyl. arylalkyloxy (optionally a oxybeiwa arylalkyltfaio 
(optionaUy a benzyltfaio), 5 or 6 membered hetsrotJycUc, oxyheterocyclic • or 
thioheterooydic ring, Cig hydroxyalkyl is optionally sabstitttted with 1 or nwre R*"; 
. each R' and R** is independently selected ftom the group consisting of H; Ci_i8 alkyl; C^g 
alkenyl; aiyl;'f C3.10 cycloalkyl; 04.10 cycloalkenyl; 5-6 membered heterocyclic ring; 
C(«0)R'^i C(-S) R'^ ; an amino acid residue linked through a oarboxyl group ffaareof; 
altematbely, R' and R*. together with the nitrogen to which they are attached, combine to 
form a 5-6 membered heterocyclic rmg; 

- each R' and R'" is independently selected fiom the group consisting of H; OH; Cue alkyl; 
Cms alkenyl; Cwo cycloalkyl; C4.,o oycloalkenyl; Cwj alkcwy; m}V; myi an amnio 
acid residue linked Ihroi^ an amino grovqp thereof; 

- each R*° and R" is mdepaadaiiiy selected from the group tip group consisting of H; C|.jg 
alkyl; Cn? alkenyl; C3.10 cycloalkyl; C*.|0 cycloalkeiiyl; aryl; C(*0)R'^; 5-6 membered 
heterocyclin ring; an amino acid residue linked through a. carboxyl group Ihereof; 

- R*^ is independently selected from the group consisting of H; Ci_ta alkyl; C2.18 alkenyl; 
aryl; C3.W cycloalkyl; C4.10 oycloalkenyl; aa a«d residue Unked through an amino 
group thereof; 

- each R" andu" is' independently selected fiom the group consisting of H; Cub alkyl; Cz- 
18 alkej^l; aryl; C3.10 cycloalkyl; C4,,o oycloaimyl; C(=0)R'^ CC-S)R'2; an mnino acid 
residue linked through a carboxyl group thereof 
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- each and R^^ is indfl|iendeutly selected ftom the groiip consistmg of H Cws aDsyl; Cj. 
i8aksaiyl; C2.i8all^yl;aiyl; Qiio cydoalkyl; C4.10 cydoalkeaylj an amiao acid residue 
linked (hrottgh a carboxyl gww thereof 

- R^' is mdependently selected- from the group consisting of H; Cuw aJkyl, preferably Ci^ 
5 alfcyl; Cz.ia aUcenyl; Cz-is aUcynyl; Cus alkoxy, preferably Ci-e alkoxy; Cwa aBcylthio; C3- 

10 cycloallsyl; C4.10 cycloallsenyl; C4-10 cycloalkynyl; halogen; OH; CN; HO2; m^^R^'; 
OGFs; haloalkyl; CC-0)R2^; C(=S)R==2; SH; C(=0)N(Cm alkyl), N(H)S(0)(0)(Cr.s. alkyl); 
aiyl; aiylosey; aiylthio; aylalkyl; and each of said aryl, aryloxy, arylthio, aiylalkyl 
substitofced with 1 or naote halogens, particularly a phenyl substituted with 1-2 halogens; 
10 hydrbxyaJkyl; 5 or 6 membered heieiooycUc, oxyheterocyclic or thioheterocyclic ring 
each imscd)Stituted or suba1ii»ted -wiUi 1 <ff mot^ 

- each R'''^ and R^' is independently selected from the groi^ consisting of H; Cms alkyl, 
preferably Ci^ alkyl; C^-igalkenyl; Cz-isaftynyl; aryl; Cmo cydoalkyl; Gwo cyclpalkenyl; 
C(=0)R*^ C(='S)R**; 

15 - R^ is independently selected from H; OH; Cum aUsyU Ca-is aHsenyl; Cwe ^oxy; 
m^^'^; aryl; Ca-io cycloalkyi, ; C4.10 cydoalfcenyl; 

- each R^ and is independently selected from the group the group consisting of H; Cms 
alkyl, preferably C2.3 alkyl, wherein C^., alkyl taken together vvith N of R^ can to a 
saturated heterdcycle^ which heterocycle is optionally substituted with OH or aryl or an 

20 amino acid residue; 

- each R^ or R^^ at© absrat or selected from the group consisliag of of H, Cus alkyl, 
preferably Cm alkyl; €3,10 cycloalkyl, sudi as Cmo bicycloalkyl; C3.10 cycloaJkeiQrl; (C3.8 
cycl(mIk7i}-C|.3 allcyl;; aiyl, such as phmyU 5 or 6 membered heterocyclic ring, such as 
pyridyl; alkylatyl, such as benzyl; and each of said Cub alkyl, preferably Ci-» allsyl, C3.10 

25 csydoalfcyl, Cs-io cycloaBsKiyl, (C3.B oycloalkyl)-Cw alkyl, Cs,io bicycloalkyl, adaraanlyl, 
phenyl, pyridyl and benzyl is optionally substitoted with 1-4 of each of Ci-e aligd. Cue 
alkoxy, halb, CH2OH, oxybenzyl, and OH; and hBterooycllo ring having 3 to 7 carbon 
atoms, preferably a saturated heterocyclic ring wherein the heteroatoms are S, S(0), or 
S(0)2 separated from the iraidazopyridyl ring nitrogen atom by at least 2 heterocyclic ring 

30 carbon atoms. Provided that either or R"^ is hydrogen. Typically R^^ or R^^ is 
cyclopentyl or cyclohexyl; provided that if the compound is substituted at R^ or R^^ 
• either R^ ur R"* is selected from (=0), (=S), and (=-NR^'); and 

- R^^ is s'aected from thfgroup consistmg of H, On j alkyl, "Cwo cgrcioalkyl, "(C3.10 
cyoioal]qrl)-Ci.6 allsyl; aiyl; atylalkyl, such as benzyl; 

■ } 
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as an active ingEedieat, gptionaUy in a mxtute wiUi at least a pbaimaceulically acceptabl( 
carrier. 

21 . A method of screening anticvical compoimds which comprises . 
5 a) providing a compoimcte of the foimida (Z5 




wh^lii: 

. IhB dotted lines represent an optional double bond, provided that no two double bonds are 
adjacent to one anothei; and that the dotted lines represent at least 3, optionaUy 4 double 
bonds; 

- b} is selected fiom hydrogen; aryl unsiibatitined or substituted with one or more R*, 
- heterocyolic ring unsubstitttted or sijbsdtiitBd -with one ot more R^ Ca-io csycloaBsyl 

unsifljsHtatad or substitoied with one or more and C4-10 oycloalkrayl uasubstituted or 
snbstitnted with one or more . 

- y is selected from the group consisting of a single bond , O; S(0)m; NR"; and a divalent, 
saturated or uasaturaled, substituted or unsubstitirted C|.Cio hydrocarbon group 
optionally including one or more heteroaloms in the main chain, said heteroatoms being 
selected fi-omthe groups consisting of O, S, andN; such as aDjylene, Cz-e alkenylene, 
C2.6 alkynylene, -0(CH2)i-5-, KCH2)m-0-(CH2)m-, -S-(CH2)u5-, -CCH2)w-S-(CHz)m-, - 
I«l"-(CH2)i.5', -(CH2)i4-NR"-(CH2)j^-and Ca-io cycloaJlsyUdene; 

" each R^ and R'' is independently selected ftom the group consisting of hydrogen Cue 
aBkyl; C2.18 alkenyl; C2.I8 alkynyl; Cms alkoxy, C|.,8 allcylthio; halogen; OH; CN; NOz; 
NRW OCF3; haloalkyi; C(0)R'; C(«S)R'; SH; aryl; aryloxy; aryllhio; arylalkyl; C1-18 
hydroxyallcyl; C3.10 cycloalfcyl; Cwo cycloalkyloxy; C3.10 oycloalkylthio; Cj-w 
cycloalkenyl; C3-10 cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyclic or 
ihiohsterocycKo ring; or,jyhen one of Ri^r R^** is different from hydrogen, either R^ or 
R*^ is selected from (=0), (=S), and (=NR"); 
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- X is setected from the group consisting of a divalent, saturated or wsatutated, substituted 
or iinsubstituied Ci.Cio hydrocarbon grotip optionally including one or more hpt^atoras 
in the main chain (provided that the heteroatom is not linked to H of the nucleus), said 
heteroatoms being selected fium the group consisting of S, and N; such as Ci^g 

5 alkylene, (for example -CHz-, -CH(CH3K -CH2-CH2-, -CHz-CHrCHi-, -CHz-CMz-CBBr 

CifcX <CH2)2-4--0-(CH2)2^^^ -CCH2)2-4.-S<CH2)2^--, ^(CH2)2^-NR^VCH2)2^., C3,tt, 

cycloalkylidene, C2-6 alkenylene (such as -CKNCH-CH2-), Cz^ alkynylene; 

- mis any integer from Oto'2; 

- is selected firom the group consisting of aryl; aiyloxy; arylthio; aryl-NR^^s 5 or 6 
10 memb^c^ heterocyclic, oxyheterocyclic ot thioheterocyclio ling;; and each of said aryl, 

aiyloxy, arylthiO;^ aiyl-NR^% 5 or 6 merabered heterocyclic, oxyheterocyclic or 
thioheferocycKc ring is optionally substituted with one or more R^"^; C3.10 cycloalkyl, 
o3cycycloalk5d or fhiocycloalkyl; C4.10 cycloalfcenyl with the proviso that lhe double bond 
cannot be adjacent to a nitiogen; H vvith the proviso that if X is an alkylene^ an alkenylene 
15 or an alkynylene, tibien X comprises at least 5 carbon atoms; 

- is independently selected fix>m the group consisting of hydrogen; alfcyl; 
alkenyl; Cz-is alkynyl; Cm« alkoxy; Civis alkylthio; halogen; OH; CN; NO2; NR^R^; 
OCF3; haloalkyl; . C(«0)R^; C(='S)R^; SH; aryl; aiyloxy; arylMo; arylalkyl; Ci-is 
hydroxyalkyl; C^io cycloalkyl; C3.1D cycloalkyloxy; C3.10 cycloalkyithio C3-10 

2e cycloalkenyl; Cg^io oycloalkynyl; 5 or e naembered heterooycliCji oxyheterocyclic or 
tibioheterocyclic ring; 

- each R^ and R*^ is independentiy selected ftom the group consisting of hydrogen; Cms 
alkyl; alkenyl; C2.ia alkynyl; Cua alkoxy; Cms alkylthio; C3.10 cycloalkyl, 
cycloalkenyl or C3.10 cydoalkynyl; halogen; OH; CN; NO2; NRV; 0CF3; baloalkyi; 

25 CC=K))R^*; C(^S)R^*; SHj.aiyl; aryloxy; aiylthio; arylalfcyl; arylalfcyloxy (optionally a 
oxybenzyl); arylalkylthio (optionally a benzylthio); 5 or 6 membered heterocyclic, 
oxyheterocyclic or ttuoheterocycMc mfe; Cmb hydroxyalkyl; and each of said aryl, 
aryloxy, aryitbio, axylalkyl, aiylalkyloxy (optionally a oxybenzyl), arylalkylthio 
(optionally a benzylthio), 5 or 6 membered heterocyclic, oxyheterocyclic or 

30 thioheterocyclio ring* C i.i g hydroxyalkyl is optionally substituted with 1 or more IR}^; 

- eajcb and R^ is independentiy selected fiom the group consisting of H; C^s alkyl; Ci^g 
alkenyl; aryl; C^.io cycloalkyl; C4.10 cycloalkenyl; 5-6 membered heterocyclic ring; * 

- C(=0)R^^; C(=S) R^^ ; aii amino acid residuelinked ffirbugh aTcarboxyl grotgp thereof; 
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alteiuatively, r' and R^, together -with th© nittogeE to wMcb liptey axe attached,' combine to 
form s 5-6 merabeted heterocyclic ring; 

- each R^. and R'^ is independently selected ftom the group consisting of H; OH; Ci.i? alkyl; 
C2,i8 alkenyl; C3.10 cycloaDsyl; Q-io oycloalkenyl; Cj-is alkoxy; NR"R'^; aryl an amino 

5 acid leadue liiiked through an amino group thereof, 

- each R"* and R" is independently selected ftom the group the group consisting of H; Cng 
alkyl; Cms alkeuyl; Cmo cyoloaHcyl; C4.10 cyploalkenyU aryl; C(=0)R"; 5-6 membraed 
heterocyclin ring; an amino add residue linked through a carboxyl gion^ thereof; . 

- R*'' is independently selected ftom the groi^ consisting of H; Cub alSyl; C^ig albenyl; 
10 aryl; C3,,o cycloaUsyl; C4.10 oycloalkenyl; an amino add residue linked through an amino 

group thereof; 

- each and r'* is independently selected ftom the group consisting of H; Ci.ia alkyl; Cz. 
18 alkenyl; aryl; €3,10 cycloalkyl; C4-10 cycloalkenyl; C(=0)R^^; C(=S)R*^; an amino acid 
residue linked through a carboxyl group thereof; 

13 - each R** and R^^ is indepeadentJy selected ftom the group consisting of H; Cum alkyl; Cj. 
18 ansenyl; Cwu alkynyl; aiyl; C3.10 oydoalkyl; C4.10 cycloalkenyl; an amino acid residue 
linked tliroi^i a carboxyl Stoiq> thereofi 

- R"* is indegpendenttj); selected ftom the groap oonsisthig of H; Ci.ig alkyl, preferably Ci-e 
" J,, alkyl; Cms alkenyl; Cz-w aBsynyl; Qua alfcoxy, preferably Ci^ ajkoxr, Cmb alkyllhio; Cj. 

20 10 cycloalkyl; C4.10 cycloalkenyl; C4.1D oycloalkynyl; halogesn; OH; CN; NOz; lSnR?"R*'; 

OCF3; haloaJkyl; C(=0)R^; C(=S)R=^; SH; C(=0)N(Ci.s alkyl), N(H)S(OXOXCi.6 alkyl); 

aryi; aiylojcy; arylthio; aiylalkyl; and each of said aryl, aryloxy, arylthio, aiylalkyl 

substituted with 1 or more halogens, particularly a phenyl substituUed with 1-2 halogens; 

hydrosyalkyl; 5 or 6 membered heterocyclio, oxyheterocyclic or thioheterocyclic ring 
25 each irasubstituted or sxibstituted with 1 or more halogens; 

- each R^" and R^* is independently selected from the group consisting of H; Cms alfcyL, 
preferably Ci^ alkyl; Cms alkenyl; CMsalkyayl; aryl; Ca-ie cycloalkyl; C4-10 cycloalkenyl; 
C(=0)R^,C(=S)R'^; 

- R^ is indepradently selected ftom H; OH; Cws alkyl; Ca-ia alkenyl; Cus alkoxy, 
30 m^^; aiyl; C3.10 cycloalkyl, ; C4-I0 c?}^loalfcenyl; 

- Each R^ and R^ is independently selected fiom the groifi the group consisting of H; Ci.is 
alkyl, preferably Cz-3 alkyl, wheceia C2-3 alkyl takcii together with N of R® can form a 

-saturated heterocycle, which heterocycle is optionally substrtuted. with OH or aryl- or an 
amino acid residue; 

21 
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- each R^' or ^ are absait or selected fi-om the group consistiiag of of H, Ci.i? alkyl, 
praferably Cm alfcyl; Cj-io cycloalkyl, sach as Cs-io bicydoalkjrl; Cmo cycloalkenyl; (Cs^ 
cycloalkyI)-Ci.3 alltyl;; aiyl, such as phenyl; 5 or 6 membered heterocyclic ring, such as 
pyridyU afljylaiyl, sueh as benzyl; and each of said Cm s allg^ preferably Cm alM* 

5 cycloalkyl, C3.10 oyoloalkenyl, (C3.B cycloaIkyl)-Ci.3 alkyl, €5,10 bicyoloaHQrl. adamantyl, 
phenyl, pyridyl and benzyl is optionally substituted wia M of each of Ci^s alkyl, Ci_6 
alkojQT, halo, ClHzOH, oxybenzyl, and OH; and heterocyclic ring havkig 3 to 7 cazbon 
atoms, preferably a saturated heterocyclic ring wherein the heteroatoms are S, S(0), or 
S(0)2 separated fiom the inudazopyiidyl ring nitrogen atom by at least 2 heterocyclic ring 
10 carbon atoms. Provided that either R?^ or is hydrogen. Typically R^^ or R^^ is 
cyclopentyl or cyclohejcyl; provided that if the compound is substituted at or R^^ 
either R^ or R* is selected fiom (=0), (-S), and («NR^^); and 

- R^^ is selected from the group consisting of H; C|.|g alkyl, C3.10 cycloalkyl, (C3.10 
cycloalkyl)-Ci^ alkyl; aiyl; arylalkyl, such as benzyl; 

15 and 

b) detoraining the anti-viial activiiy of said conxpound, 

22, The method of claim 21, wherein said mtiL-vical activity is determined by the activity of 
said compound against one or more viruses belonging to the family of the Flaviviiidae aad/or 
20 ofthePicomaviridbe. 
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us Patents 4,914,108, 4,990.518, 4,988,707, 5,127,384, 5,302,601 and 5,486,525 ifescribe 5- 
substitwted [4,5-q]iixuda«opyridme derivatives useful in the treatment of diseases of disowiers 
mediated by platelet-activating &ctor. The compounds were fowad to mhibit ^H-PAF binding 
to htuoan platelets. 

5 HP 1132381 describes esters of 2,2-djmelhylpropiomc acid coaqwsing a beD2amidazole 
structure having an inhibitory activity of elastase. 

WO 96/1192 describes compounds of the general formula Arl-Q-Ai2-YiR-Z, wharein Z is 
optionally a [4,5-c]in»dazopyndine which are proposed as LTA4 hydrolase inhiWiors usefiil 
for the treatment of iafitomatory diseases mediated by LTB4 produdion. 
10 WO 96/12703 descdbes heteroarylthioalkyl thiophenollc compounds having S-lqwxygenase 
inhibitoiy activity vMok are suggested to be usesM in the treatment of 5-lipoxygenase 
mediated conditions. 

Chemical Abstracts acc no.. 1987:18435 and Chemical Abst^Ksts acc no. 1983:594812 
describe iiie synftiesls of two 5raidazo[4,5.b] and of imidazoE4,5c]pyridine derivatives 
15 substituted "<wW&ipiperazinyl and fi^ 

BP il62196describesiusedringcompomdsforfhs«seasther^)eiuli 
Th& fiised 5 and 6 membered ring is made up of optionally sobatnted carbon atoms or 
nitrogen atoms and optionally one oTQrgen, sidfUr mm or substituted nitrogen atom on the 5 
membered ring. WO 95/02597 describes imidazo[4,5c]pyridine derivatives not substituted at 
the N5 with antiviral acdvity . 

n.Yn^ KSLMft describes ^ ^ ^ 7-t«ttahvdro ^^H'^^r. f4.S-c:l«vridine derivatives with antiviral 
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25 STNT A ^^h^^ ^ rrii m 1 1^!^ ^^^^"^ ^ gi ^irnl1ff,.FarmBtRRVtichsskil Znmal, 23:1. (19 . 89L 26; 
'^.^^ dedv>^Y?ff ^ r^^ -^..imidazo r4.5-c1Pvridine.5-efl}a sLlA6J= 

,,^,^^.^,...^pK ^ii.,.thnvvnh^^^^ ooft)po iitid ff y^ih ai^tivh^gl activity M 

^ ^.t.ha.e acces-^n^ n^.7:>.2537 and HTTTfl mO d P^rrily N^tlfylated a7oies with 

30 ia»tif.ncterial aottvits: 

^^TQ^jiy^.^^^ p ^ 0 1 r^itrogen mrOmm w ring systems and h nmolo ffOttS pompounds 
T""r— - f.me.vl-nrotdn trnn^frnsp tnbihitor<^ ^rpHcaWe in the treatment,qf 

- cancer. 
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W09611192 describes S-auhstimted Mdazof4.5^pvridme co mpoimds and related moleules 

for use as anH-irnflaTnTngtory coittponnds by in tiihitmg le ukoiriene A 4 hydrolase. 

EP344414 describes S-Snbstitued imidaa;or4.5-o1pvridines fotth e tceatment of diseases such 
flg ^nflamt riad(;!>n. cardiovascnalar disordeirg and astfama . 

wn9f;i66S7 dficpifees imlda?5tmvridme ind oles which act as platelet activaling factor 
antagonists: 

J. Comb. Chem. (2002) 4:5- 475-483 desorihes Ihe synthesis of bettzbnidazole Gompownd for 
use in small or ^e libraries. 

In view, of ti^ important phannaoolo^cal value, there is a need for drugs having antivital 
activity, optionally selective activity against vituses belonging to the family of Flaviviridae 
including hepatitis C vims, and against viruses bdonging to the family of Piooimavidae. 



15 SIJMMARY OF THE INVENTION 

In the present invention, new selective anti-viral componnds are being provided. The 
compounds are imidazo[4,5-c3pyTiditte derivatives and it has hem Oam. ibsA &©y possess a 
broad aad-^iral activity. Members of Ihe Flaviviridae and of the Picomaviiidae femilies are 
20 being inhibited. The present invention demonsytes that the pompounds inhiWt the repUcation 
of BVDV, HCV and CoissicHe virus. Furthermore, the anti^BYDV activity of the compovd^ 
is based on the inMbition of the viral polymerase enzyme of BVDV. Hierefore, these 
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■ the oompound is laot not 5-('5-ben2yl"23Hiihvdm-benmfuiaii-2-vlmet^^^ 
imida2or4.5-c1pvridiae fas disclosed in W096/1 1 1 92*^^ 

- the compound is not 5-f2-f4-fT>hePVlmetfavD phenoxvlethvl] -5H-inxida2or4.5-e1-pyridine 
hvdmte fas disclosed in W096/1 1192>: 

- the compound is not 5-f2''f4'f]phenv1methoxy) phenoxylethvl]-5H-im^ '^a»'-»f^ i^-"]- pvridine 
fasdisolosedinW096/11192^: 

- Hie compoimd is not 5-r2-r4-fph^oxv|fth^xv^eaiyn-5H-jimdm>r4J~o1^ (as 



disclosedkW096/11192^: 

the conmoun d is not 5wr3-f4-fphgnoxv|Aeiioxvlmt>pvn-SH-imidaiMr^^^ fas 
disclosed In W096/111921: 

the contmoimd is not S'f2-U'(A4L\3xmxihwoKyYohe^ 
pyridine fas disclosed in W096/1 1 192V. 

the comwund is not 5-r3-r4fpheavlmethvDT3henQxv')propvl1-5H-inMda2or4>S-c1'Pvridine 
fas disclosed in W096/1 1 192): 

The compound is not [5<4-Fluoroben2yI>5H-imidazo[4,5-c]pyridin-2-yl3-methylam^ 
CX-CH2, Y=1SIR11, wherein Rll=methyl, Ill=R^=H, R'=phenyl substituted with 1 R" in 
para, wtoieia is F, R4-H, RS=H) (as disclosed inEP76530); 
The conqjouod is not 2,6-bis{l,l,-^3imethylethyl)-4-([3-(5H-iBijdaTO-[4>o]p^ 
, jrl)propyr|thio]-pbe»o^! Iqrdiate (X^CHi-CHrCHz , Y-hond ; ..Rl"* hydcomk I^T^ 
V=1hiophsiiyl substituted with 3 R*, wherein R*-2 bwoidhed C4 aiikyl in ra^ and OH in 
para) (as disclosed in WO96/12703); 

The compouad is not 2.6»bisfl4.Hji yp ^ ethvn-4.rr2-f5H-Smidazo44J^i1i3OTidh^^^ 
vnedivnthiol-phenol hydrate fX°'S-CH;>CH2 . Y^bond: Rl= hvdroiagn. R^H. 
R^'gthioohenvl substituted with 3 R^. wherein branched C4 alkvl hi m eta and OH in 
para> fas disclosed in W096/1 2703^; '■' ' ' 

The compmind is not 2.6-bisfl.l.-dime1favlethvlV4-i;r4-fSH-imidazo-r4.5-c1pvridin-5- 
vnbuthvnthiol-phenol hy drate (>r=S-C%Cfe'-CH9 . Y=bond : Rl=» hvdTOpen, R ^L 
R^»=fliiophenyliubstifated with 3 ytfherein R^=2 branched C4 alkvl in meta and OH in 
paraV fas iKsclosed m WO96/12703'): 

The aammmnd is not fdb^ 2.6-biBfl.l..HiliimethY^etbvlV4-rr2>hvdroxy-3H5H-imidazo-^ 



ft1pyriri fti-S-.vnbuflivnthiolHPhenol hvdtatb fX^S-m-CHOH-CH^ . Y=bond: Rl= 
tivflrnfren, R ^H- R^Nfajophetivl substittttP ^ vn'th ^ rI wherein teatiehed C4 aUcvl 
in meta and QH in para^ ^as disclosed in WO96/12703y: 



- Tlie conpoimd is not 5-[2K4-PlienyIi»efhyIoxy-pljenoxy)-dhyl]-5H^ 
clpyridine CX=CH2CH2, Y^bond, Rl=hydrogen, R^=H, R'=phettOX3r substituted mOi 1 
r" in para, wherekR" = beBizyl oxy) (as disclosed m W096/n 192^ 

- The compound is not 5-[3K4-Phenpxy-phenoxy)-propyl]-5H-iim<iazo[4i5^c3pyxidine 
5 (X'=CH2CH2CH2> Y=bond, Rl^hydrogen, R^'=H, RH^enoxy substituted with 1 R^ in 

para, wherein R^heao;^ substituted in paia with F; R4=H) (as disclosed in 
WQ96/m92); 

- The confound . is not 5-{2-[4-(4-FluoKqAtmoxy)-pheiioxy3-e^ 

cjpyridhie (X=<:H2CH?, Y«*ood, RI-hydiogsai» R?»Hi K^'phsmnxy substituted wih 1 R« 
10 m para, wiieieia R®'=phenoxy, substituted , in paia whih F; R4=H) (as disclosed in 

. W096/in92); 

- The comppimd is not 5-[3-(4-Phenyhnethyl-phenoxy)-propyl]-5H-imidazo[4,5'c3pyridine 
(X=<:H2CH2CH2, Y=bon4 Rl=hydiogeti, R^=H, R^^h&aaxy substituted with 1 R^ in 
paia, wherein R*=benzyl ;R4-H) (as disclosed in W096/1 1192); 

15 - Hie compound is not (lH-lhdol-3-yl)43K2-me%J-5H-iimdazo[4,5-c3pyridine--5- 
carbonyl)-phenyl]-methanone (X«-(CK))- or SO2, Y= CH2» R1=H, R^H, R^= phenyl 
substituted with 1 R^ wherdn R** is C(-0) R*^ wherein R'* is indole) (as disclosed ui US 
5,486.525); 

- the ;t!oi3q>oiindis not 4 or 3-[(2-me%l-5H-inndazo[4,5H5]Eyiidk-5"yi)mBthyi^^ 
20 aoid alkylester or S-[4 or 3-(9lkoxycarbonylit*ienyl)-methyl]-2^elhyl-5H-^ 

cjpyric^ne, m particular 4 or 3-[(2.melhyl-5H-taida2o[4,5-o]pyridta-5-yI)me1hyl3-m^ 
ester (X=CH2, Y=CH2, R1=H, R^H, RHhenyl substituted « «ie para or meta position 
with IR", wherein R" is (C=0)R*', wherfekR^'^oxy) (as disclosed mUS 5,486,525) 

- the compound is not 54(fIuorophettyl)methyl]-2-aniino-5-H-imidazo[4,5-c]-pyridine (KS? 
25 - fiuorobencyl, Y=NR" -with R"=-me{hyl, R'-'H, R^ R^ R*=H) (as disclosed in US 

5,137,896); 
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- the compomd is not ((5-[4-(Fluofophenyl)methyl]-5-H-imidazo[4,5-c]-p5Ti^^ 
mefliyl)-Garbamaat methyl ester (XR^ = fluorobenzyl, Y = CC=0)R12 with R12 = methyl, 

= H, R^ R^ R*- H) (as disclosed in US 5,137,896); 

- the compound is not 5<4-CMorophenyhnethyl)-2-(piperidin-l-yhnethyl)-5H-iaidaBo[4,5- 
5 c]pyridine and its dihydiochloiide salt OCR^ = cMorobenzyl, Y = -CHz-. R' « pipejidinyl) 

(as disclosed in Jxms lieWgs Annalen der Chemie (1971), 747, 158-1 71); 

- the confljound is not 5<4-CMorophBnyli3a«fcyl)-2-(4-me%liMpBradn-l-yI^^ 
faiidazo[4»5-o]py«Idine QCS? = ohlorobenizyl, Y = -CHs-, R* = piperazmyl, R* » methyl) 
(as disclosed in Journal of tbe Chemical Socie^ [section B]: Physical Organic (1966), 4, 

^10 285-291); 

-. Ifae cojrnpound is not S'\5~(5-azp the!nmm\Af aoM)mei^^^ fas 
disclosed in W099/27929); 

Particularly, the invention relates to a compoimd according to itk& general fonmik (Z) and/or 
15 A as described above wherein, 

- if Y is a bond and r' is an aryl, this aiyl is not phenyl para substituted with OH and 
optionally further substituted with methyl, methoxy , nitro, diethylamino, CI, Br, or F ; or, 
if Y is a bond and Rl is an aryl para substituted with OH and optionally forfher substituted 
with methyl, methoxy, nitro, dieihylamino, CI, Bjf, or F, and X is an alkylen^ is not a., 

20 heterocycUc ring containing K; 

and/or • ' . 

• - if Y is a bond or {CBi)i^ R* is H, X is Ofe and R^ is phenyl with IR", wfaei^ R" is 

C(=0)R", fihen R"' is seleotad fiom H; OH; Cun aliyt Ca-is alkenyl; Clib alkoxy; 

1^'^R^^; aiyl an alni^o acid residue linked trough an amko grniip thereof, ix. RIS is not 
25 aC3.ioqydoalkylor.C4.iocy61oalkenyl; 

and/or 

- if Y is a bond or (CH2)i.6, then R' is an aryl unsubstituted or substihited with one or more 
R*', heterocyclic ring unsubstituted or substituted with one or naore R^ Cs-io cycloalkyl 
unsubstituted or substituted with one or more R^ and 04-10 cycloalkenyl unsubstituted or 

30 substituted with one or more R* ; i.e. YRl is not H or Ci^ allsyl; 
and/or 

- if Y is a bond or (CH2)i^, R' is H, and R^ is a 5 membered heterocyclic ling with one R" , 
wherein R17 is C(»0)R18 and R18 is NR'^^*, then R*^ and R'** are not a Cm alkyl or a 
oycloalkyi;^ 



if Y is a bond or (CH2)i.6, and is H, and rMs a 5 membered heterocyclic ring with o»e 
, wherein R17 is C(«0)R18 then R18 is selected firom H; OH; Cms alkyl; Ca-is 




cycloalkynyl; 5 or 6 membered heterocyclic, oxyheterocyolic or thioheterocycUc idngj i.e., 
is ttot m atyl, atylojty or benzyl; 

The con^ovtnds of tilie invenfioii optionally exdude Ihose compounds according to the 
5 foimula (Z) aad/or (A) as desotibed above, whetds YB} is not hydrogen, an mtsubstitiited Ca. 
ifl cycloalkyl, or a Ci^ aOsyl. 

The compounds of the invention optioaiaJIy exclude those compoimds according to the general 
fomwjJa (Z) attd/or (A) as described above, wherein Y B} is not phenyl para substLttited wiQx 
10 OH. ' 

The coxnponnds of the invmtion optionally ^lude those compoaiids according to ^ geae^c^ 
fotmula (Z) and/or (A) as described above, wheicdn B.' is not H, Y is not iNR" wifh Rll Ci^ 
alljyJ or ms&xyU and/or YR' is not mottomethylamino. 

15 

The compounds of the invention c^onally exohute those compounds- according to general 
formula (Z) and/or (A) as described above, wherdn is a phenyl sabstitQted with 1R6, R6 is 
C('=0)R''^ aid R" is t-butoxy: 

20 Hie compoimds of the invention optionally esolude those compounds according to the general 
formula (Z) and/or (A) as described above, whardn. R* is not piperidinyl and is not 
piperazinyl sub^tuted with metiiyl. 

The oonipowttds of this invention optionally exctade those in vMch XR' is equivalent to the 
25 snbstraoture -{CB^ft-V!-C(0>N(R0(R2D set forth on colimm 1, Kne 49 to column 2 line 38 
of US patent 5-3Q2.fiQl -whef^ Ri' and R g' are each indenendecfflv selected ftnm hydrogen: • 
gfraip ;ht or branched chain allc^l of 1 to 15 carbon atom ai cvcloalkvl havhue 3 to 8 carbon 
atoms: substituted cvcloalkvl which can be substituted one or more bv alfcvl of 1 to 6 carbon 
atoms: bicvcloalkvl having 3 to 8 carbrni atoms in each rmg; heterocvclicalfc yl haviaip 4 to 8 
30 ^.arhnn atoms Which can be optionaUv substituted bv alkvl of 1 to 6 carbon atoms; 
hftterQaromatio havbe 5 or 6 carbon atoms which can be ot>ti o»aUY snhstittited bv alkvl 
^^^Ar^f f } to 6 oarfaon atoms: phenvh mbatitute d phenyl which can be substituted one pr fflore 
hy ftrffli p indsDBndentlv selectedmm HgvlTiavina"! to 6 carbon atoms or haloRgft: straip^ 
fllket^yl havin g 3 to 15 cafbon atoms wifli t he proviso that the drmblft hwid of the 



alWl .rmi^ cannot beM i ^r.CTit to the mtro gep; e yc1o, al k a>teda g . l ^ « 
^rith thr TTtfTH-iT ^T^'^ ^"'1^1^ ^""^ cannot be a diaeetit to Ihe nit ro gen; and RiUiliRzl 
^»nt h.. hvAr^^m: r h pb ,-ti Y l nr p ben yl ;.tib,^tuled onceor mnm tban at one or moi^ 

p^,^ .,o i.d«tin^ of alko Tnr hflvinP 1 to 6 o^tbop ato^M ^g'^T. wherein the halo gen is 
finnm. or dJoro; rtrai^ht or bt^obo^ cWn m haVWg 1 tc^ g ^^^n 
^i pht or \^ ir,. 4 ^hain alkvl ivbicb can be mb^M ^ne (yr poye 1?Y 
h^ln ^ati: thioalkvl whej gffl -^^ ^^ 1 to 6 airhcm atoms; 3lkoyY»<11fYl #ierefflthe all^l 
^ ^^^"^ atoms: hvdro xyalkyl . y -brmin tb.^ ftlTryl bpff 1 to 6 <»atfam <itQ>ny. 
.llrvltbtmlkvl^e rn Ti fb- r-^^ T" ^ to 6 carbon momff ciynm^ meif^^kyl 

^b^rein tbe alkvl ha s 1 to 6 carb o^ »tnm.: bvdroxvi amiTto- BlVy lHmi n o wherein the alk yl 

«is pi.fateaerofl1o5 and the compamble disclosmt in any member of the 
patent family cxf US patent 530^601, which disdosure is Herewith expressly incorporated by 

m coxnponnds of this invendoa optionaUy exoliide 

sub^tuents designated as «Ar» in WO 00/39127 (incorporated ocpressly herein by 
reference), in particular aryl, aryl phenoxy, or benzyl. 

Typically, the compounds of this ii^vention do not fednde the confounds of e»ple 35 of 
US patent 5,302,601, example 6 of US Patent 4.990,518. examples X to 5 of US 4,988,707, 
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examples 3 and/or 11 of WO 96/12703 and/or compounds 340A, 347C, 349C, 351C, 355C 
and/or 356 C of WO 96/1 092 ankJ/or Ifaeir methylene homologues, flie disclosure of wMoh 
are herewilih ejqaessly inooipoiated by refe^ 

5 Optionally, the compoimds of tfais invention also exclude all metl^ene homologues of known 
• . compounds which are excluded from the scope of tMs invetttioii. 

The compounds of iiiis ravention optiouaHy exclude those in whiidi XR3 is equivalent to the 
substructure -{CH2)n-Het-C(0)-N(Rl)(R2) set fonh on column 1, line 41 to column 2 Hne 24 
10 of US patent 4,990,518 and the comparable disclosure in any member of the patent famfly of 
US patent 4,990^18, which disclosure is hereMsnth expressly incorporaUed by reference. 

locally the cbmpounds of this invention do not include the compounds ejcpnfssly disclosed 
in EP 76530, EP 1 162 196. EP 1132 381, US 5,486,525» US 5.137,896, XJS 5^227,384, US 

15 4914108, US 5302,601, US 5,208,242, US 4^,518, US 4,988,707, DB 4211474, DE 
4230464, WO 00/39127, WO 00/40386, WO 00/40583. WO 00^39127, WO 00/20416^ 
woqo/?.7Q?.q. GB2158 440. W06111192. EP3444414. W09S16687. Chemical Abstgacts aoo 
no.l 10:165603. Chemical Abstracts acc no. 132:222537 - and any femily member Hiereof in 
Chemical Abstracts acc no. 1987:18435 and Chemical Abstracts acc no. 1983:594812 and 

20 overlap with ihe compounds described m the present description, the disclosure of which is 
herewith ejqwessly incorporated by reference. 

T^ically the compounds of iMs invention do not include the compounds expressly disclosed 
in EP 76530, EP 1 162 196, EP 1132 381. US 5,486.525, US 5,137,896, US 5^27,384, US 

25 4914108, WO 00/39127, WO 00/40586, m^l^^AO, W061IU??, 

gP34444l4^ WQ9516687. C heEnical Abstracts acc no, 1987:18435^ Cheifflcal Al^te<^tS.^Cfi 
r.t> nQ:16 56Q3. r.hftmieal Ahstr ^^ acc no- 132:222537 and C5hOTical Abstracts acc no. 
1983:594812 and over whitAi^ claims of iMs plication are not novel or do riot posses an 
inventive step; the disclosure of th(Sse compounds is herewith ejipressly incoKpomted by 

30 reference. 

Typioally the compounds of tWs invention do not include the compounds expressly disclosed 
in Justus ligbigs Atmalen derehemiB (1971), 747, 158471 or in the Journal of the Chemical 
Society [secfion B]: Physical Organic (1966), 4, 285-291 and over which the claims of this 



cTBeHHo He mmmjio n^mnmy cBexo- 
^mponycKaHHH (0,25 ycJi-^O, ho ysewiH- 
Hmo KOjrjioK;?HO-ocMOTii«ecKoe ^asjie- 
HHe ;^o 330 mm bojgi. ex. flpn stom Bpe- 
MH nepe^HBaaHH eep^a Ha Buyjihcm 

3 % nojiHMep 09K 3) * OTCTOBepHO 
BospoMo no cpaBHeHHio c 2,5 % (OBK 
M 3) H cocxaBHJio B cpeiiHeM 11,9 ^ 
{/?<0,05) (cm. Tafiji. 2), 
Hs na^iy^eHHHx pesyjibTaTOB bhaho, 

H3 flCeX paCCMOTpeHHblX OHKOTH^e- 

CKHX areHTOB b cocTase my:nhcm 

nOOC OUTHMajmHIOMH CBOfiCTBdMH A^^H 

in cepA^a o6jraAaR>T 09K c 
Ma^eKyjxapHoft Maccoft (80— 
100 Kjla), c HesHCOKofi xapaKTepHCtH- 
^ecKofi BasKOCTJbJo (0,142—0,149 A^/r)» 
xopomo coBMecTHMKfe c sMyjibCMeft 
noOC a coBAaiowie HeoOxoiUiMoe Ko.n- 
^noi^HO-QCMOTHHecKoe AaBJieHRe. 

^TO eCi^H BUCOKOMOJieKyjIHpRttft 09K c 

M,i?=200— 450 KZla» iipHMeKHewHft 

Aafi B pycjio KpoBH» paomen^HeTCH jmh- 
^o/iHTHHecKHMi; ^epMenTaMH m Mv,— 
88=40—70 KJHa^ oSecneTOBaH hcoCxoah- 
Moe KojijioJfA»o-ocMOTH^ecKoe AaBJicHHe 
H Heo6xoAHMoe BpeMa mpKymm^ b 
pycjie xpoBB J2jt TO npH nep^yaror 
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T£i OTcyrcTByioT, cjie;?yeT npHMeuHTb 
HHBKOMcwieKyjiHpHHfi O&K,, HTo xc^oaio 
cor^acyCTCfl c pesy,srbTaTaMa sKcneps- 
MeHTa. 

TaKHM ofipaaoM, npenapam Ha ocho- 
Be 03K Movyr dsm* HcirojibaoBaHKc a 
UcwiHx KOKcepBauBH opraBtoB, we no;^- 
AepacaHHe Ha ^mwjiormQCKOM ypoBHe 
KOjrjroHAHO-ocMDTHnecKoro AaBJjeHHfl hb^ 
jmercB 4*aKTopoM, npenHTCTByjomaM 

paSBHTHH) OTCKa B yAJ«BHfliOmilM CpOKtt 

KOHcepBaxpiH. 

SUMMARY 

For cardfac perfusion, ihe most adequate 
oncotic agent was found io be oxyethyi starch 
having low molecaJar weighir low diaracterJs- 
tic viscosity and Inducing coIloid«osinot!c pre9"> 
sure close to the norma] plasma protein levels. 
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<:HHt£3 M nPOTMBOSMWCHAflf AiCIHBHOCTb nPOWBOAHMX 
CnHHALPAMHHA 

HHctHTyr ^if3RRo-oprattimecxo^ xbmhb b yr<nexRMRB AH VCCPt KiOHeuK, BenopyccKHft 
aay?Ro«RCCA€AoaaTe.nbCKHA UHCTBTyr 9BHAeMRo;ioniH a MHKpoGao^iorHB, Mhuck 



CnaaaaeaMHH h^h 4,5,6,7-TeTparHApo- 

HMKAa30[4,5-c]nHpHAHH COACpJKHTCft B 

ceKperax HeKorppHX bh^ob 3eMHOBo;E|- 
HHx H, oOjiaaafl daKrepHOCTaTHHecKEMji 
cBoficTBa»iH^ samnmaex noBepxHocTi> ko- 
AaHttHX HCHBOTHHX [10—12]. 3aMe- 
iiteHHHe cnHHaaeaMHHur^ Kax HeABBHo 
6UJI0 jiOKasaHo, cnoco6HH npQHBJiflTb 

BKlCOKyiO npOTHBOBHpyCHyiO aiCTHBHOCTB 

H Mor3rr GMTb acnojibsoBaHH B.xa'JBCTBe 

^CKapCTBeHHHX Cp^CTB [13]. 

C WJIblO paSBHTHH HCC/iei^OBaHHiS B 

;?aHHOM HanpasAeHBH mh nsygnjiH npo-. 

THBOBHpyCHyiO aKTHBHOCTl* StOBHX HpOHS- 

BOAH£ix cnanaixeaMHHa h hx npe^Biec?-. 
BeHHHKOB (IIb, IVf-'S. Va, 6, r, a), a tbk^ 

S6 



He panee oBHcaHHwx hhmk coeMHHeHHfi 
SToro pBAa (Ila, 6, llla» 6. IVa-B, Vb) 
[2—9]. 

npH BSaHMOAefiCTBHH l-BaMeoieHHHx 

H l,2-jQiH3aMemeBHWx HMHAa»o£4t5-c|nH* 
pHAKHOB (la-e) c nmmTmoT^mjsmn h 
ot-6poMKetoHaMH Ho^iy^eHH MdHO^eTOep- 

TH^MHe H aUHJIMeXKi^BHHe COOT HMBjOia- 

3o[4,5-c]nHpHOTHOB (Ila^B, IVa-a), ko 
TopMe sarew BoccTaHaBjiHBa,ria NaBH* 

B CllHpTOBOft CpWe J2iO COOTBeTCTByiOUUiX 

c^HHa^eaMHHOB (Ilia, 6> Va-A). 

KaK MM H 03KHAaju«, B y4>-cneKTpax 
nonyHeHHHx cmiHaiiieaMBHOB neSimjs^a^ 
erca o;^Ha KopoTKOBojiHOBafl Jio;ioca no- 
mtmrnm (207—208 bm), xapaicrepHafl 




nia, 0; IVa-Bj Vr). h 
m IVe), CgHaiC 
iia4ira«-2 (IVa), C 



fim HMBAasoJia. B t 

BKe COOIHy KpOMe KOp 
iOT H A^IHHHOBOJIHOB 

260 HM). B HK-cne] 
HHX cojiefi lVa-3, chh 
u^cm^ HMeerca nosa 
mrmmismsL (1670- 
KaK B cuexTpax cm 
oHa OTcyTcroyer, 

CtpoeHue cnHuaue 
B crpoeHHe hcxoahus 
•ttefi IVa, noATB€ 
IIMP-cHeKTpoB. Han 
coJiH IV»c (CFsCOOj 
€H TpH CHHrjiexa 
[3,09(3-CH3), ^ 
4,01(OCH«)3; CHHr 
rpynnH ^^eaanHJifeB 
(6,51); ABa Ay^Jiera 
(7,07 a 8,04); CHraaJ 
HHX npoTOHOB rexcpo 
rH(5) H H(6)] H CH^ 
C(4)-aTOMe. B ejieict 
AaHHOit coJZH cnHHau^ 
cjiraajioB .npoToaoB 
CHcreMH [hphC(4,6,'J 

HHX 110BB*aHI0TCH Cld, 

CKHX npOTOHOB B o6ni 
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Cwie^yer hphmchhtk 
:fi '^To xopofflo 
irjiBTaxaMH sKcnepH- 

npesrapaTH aa ocho* 
rth mnonhBOBanu & 
i opraHOB, we noffr 
fo^oraqecKOM ypoBse 

npenHTcrayiomHM 
yAi^mniomm cpoKR 



ion, the most: adequate 
id to be ojcyeihyl starch 
weight, low characteris- 
ing colloid«osmolic pres- 
aJ plasma protefn Jev^Js. 



7M6poacma B. A^p AA0k^ 
raH. :KaMHJr.~ 1966, — 

. — M 12.-0, 1481— 
Kna^iK Clin, — 3983. — 

242, N 4;---P. H48£^ 
IToCTyitHAa 12.01 .SS 
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Ilia, 6, IVa-^B, Vb) 
anH ^saMemeHHUx 

HMHAa30[4,5-C]lXH- 

ynems Moao^erBep- 
WBue com STMHAa- 
(Ila-B, IVa-s), K0- 
naBjiHBajiH NaBH* 
> cooTBercTByioiUHX 
, 6, Va'«). 
Ill, B yo-cneKTpax 
aMBHOB HaG^iOAa* 
<7iH0BaH no^oca ao« 
Hi^), xapaicrepnafl 
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Br- IV»fl 
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(la, 0, r-c; lia-B; Ilia, 6; IVa-s, a-3J Va*fl), CHJPh (Is; IVri; ili«=H (la; Ila, 6; 

Ha4nraj5-2 (IVa), C«H40Me-4 (IViS, e, Va, b, PH (IVb-a; V^, Ad-2 (IVs; Vr)j 

Xssi (llat B)v CI (II<9* 



Am HMHAaso^a. B to ace Bpewra hcxoa- 

HHe COinS, KpOHe :KOpOTKOBOaiBHOBO£i» KMe- 
K>T H j^iKrHHHOBQjTHOByiO HOiSOCy (250~ 

260 hm). B MI^%eKTpax ama/TMerBaB^ 

BHX CO^efi lVa-3,'CHBTHX B Ba3e.aHH0B0M 

Macule, HMeetcfl nojioca Kap6oHHJibHoro 
noraoB^eHHH (1670—1710 car^), Tor^^a 
KaK B cneKTpax cnHHaneaMHHOB Va-A 
oHa oTcyTCTByeT. 

CTpoBHHe cmmw^mnnoB V6, xaK 
H cTpoeHHe HcxoAK&ix ^emmmenuKcO" 
mfi Wjkf at noATBep2K;]i€Ho abbbkmh 
IlMP-cneKTpoB. HanpHMept b eneicTpe 

COJIH IVaK (CF3COOH, 6, M. ff..) HMeiOT- 

CH TpH cHHr^era Memmam. rpynn 
.[3,09r3-CH3), 3,88(NCH3) h 
4,01 (OCHa) J ; CHKrjier MCTHJieHOBOft 
rpynnKi ^'s^^^^^'*^^*'^ saMecxHtejiH 
(6,51); ABa jiy6Ji^a ^emsihuoro BAPa 
(7,07 H 8,04); CHraajiH jusyx BHUHHaJib- 
HHx npoTOHOB rexepouHKiBBTOCKoro »;i6pa 
fH(5) H H(6)] H cHflTJieT npoTona npH 
C(4)-aT0Me, B ciieierpe noj»yTOHHoro »3 
^aMHoft cnHHaueaMHHa Va ysce Her 
carHaaoB nporoHOB rexepouHMH<i€CKoft 
cHcxeMH [npB C (4,6,7) *aTOMax]. Buwto 

HHX nOHBJlBIOTCJl CHFHaJIH ajiH^aTH^e- 
CKMX npQTOHOB B Od.iaCTK O^JlBHOrO nOvlfl 



[4,63 u. jQt.» CHg (4); 2; 
|6);2,5 M. A, CHa (7)]. 
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dncnepumHTOjibHm xmunecmn Hactb 

yO^oneKTpu caeAHaeHuft nooiyqeHis aa cneK- 
Tpo^TOMerpe cSpectromom-SO^ (Benrpaa) b 
BOiAe, HK*coefCTjp^ aanHcanu Ha cneKipo^OTO* 
Mcrpe (TZIP) s aaaejmaoBOM Macae^ 

oneicrpu JIMP aaperBcrpapoBABci aa cneKTpo* 

npo9a80AB2»!e aitiiiA£t3ol4|5<]iinpH;i»Ha 
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tiS BKytrpeHHHM cTaBroproM TMC. HafiHeKBsre 

BtBtflHHKHW aJieMeHTa«X aHa;iB30B COOTBCTCTByiOT 

e]nupudUHUHuodud (He). Cwecb 2 r (10 mmo- 

Jieft) ^MeTHJI-2-MeTH«THOKMH«a30 {4,6-0] BHpHAHHa 

(10) H i,5 r (12 MMiwieiS) Mel a 10 Ma cnHpra 

2 HsChtok Mel « cnnpta orroHHiOT a sany- 
ywe BOAOcxpyftHoro aacoca, BonyHeHitp cojib 
KPHCTajwaayayr h3 caHpra. Bwxoa Hb 89%. 
T.ira. 220—222*0. 

novo HM»Ae3Q[4,Mn^»wa . (la-e) b 5y m 

flUeTOHa H CMeiUHSmOT C 12 MMO^I^JMIT COOTBeT" 

cT&yK»mero «-«3poMKeT0Ha, pamopeaHoro b 
20 MJi aueTOHa. tmch BHAepJKHBaioT npa KOM- 
waTBofl TCMnepatype b TeqeHHe 4—6 n « mm" 
,^HBiuyK>cH cojHb ^H^mxpyioT, npoMWoawT aneto- 
HOM, 3tt>MpoM, nepeKpHCTa^aoBHBajOT bs cmip- 

'"^^mSmeiiuHU Va-d. K pacTBopy 10 mm^ 

200 mTi bomh k 200 JO MeOH npHdasiiflioT ya- 

CTHMH npH uejpeMemHBaHHH b '^reqe^^^, 

60 MMO.ieif NaBit SaxeM peaKUBOtt«™ Ma^^^ 

BPf>MWBaK>T BOAoft « nepeKpMCT8ffJiH30aHBaKrr E3 

soft cpSie [3, 71- Cmtro coeAHHCKHft Vla-B h 
Vb onKcan panw [4, »» »]• 

BKCftffpuMeHrojtbHm euoAOBU^mn hoctu 

nbcftakoBrfbycHMe CBoftcrsa coeAHHCHHii on- 
BeaenrfJiH b aKcnepaMeirrax aa TKaiieHMx WJ^- 
Twix B OTHouieHHH BHpycoB: r^^a ^P^il^fi' 
I TMna fBrn) OCBOBaiOXHHH (BOB), sJiaccH^ie- 

fcHO-6 M^flaMH cKpiimiHr;^, pe^y«^H 

SSl cS riL C BHpycoM ECHOES nccjiwaa- 
^ S^bhJ^ Ha MOHomftawx KyjiBtvpax 

nlpaS^rS^^^^^ il»BSpo0^aGTax 

CHHToaHpoBaHHbie BemecT0a Sswm b 

HaHGo^iee snatilMofl aKTHBHOcraK) (l vo, 
e- A) BHSBOieHtt B-ocHOijBOivi B sKcne- 
pHMeHxax c BHpycow ocnoBaKWHH 
7Ta6ji, 2). SBa^HtejibHHfi HHTepec npeff- 
cTSB^neT cb6AHHeHHe IVb, npoHBHBmee 



Ta6fl»tta 2 

^iapaiCTepHCTBim nipoTiiBOBHpycHoro AeficTBHa 




CHTCCKOfi HyMM HTHI^ i 

SUMMARY 

A 5<?ries of novel derive 
ly occurring corapouod epr 
lained by usiiier quaterna^ 
4.5?c/ pyridine. Their anlivii 
ied. . ^ 

JIHTEPAiyPA 

r. i?M K<tpaKQ u. a. \ 

aKTHBHpyCUba CBOfictB c 

poAis&ix coe^BHeHHS^; ^ 
UHtt,--MUHCK, 1986. i 

2. 3iiAa3HH G» jTm IOtuju 

k. c. 879944, CC 
1983. 30. 1 

3. SHamm O. JOruAoi^ 

T.^ KoMUccapoa Ifi 

CCCP // OlKpHTHfl, — 1! 

4* SfijtaaHH O. T,, lOrtmot 
A, r. H Ap. A. c. 916^ 
T«a. — 1986.— 12. 



C. jB. HfUHKQpeHKQ, E. 

M. 17. flepenmrn, H. Ji 

KMCnOtHO-OCHOBHWIS X 

M HX sHonormECKAn Ai 

qepuoBHUKBil yBBBepcBTer, 
KM. H. W. MemiimoBa 

BaaKMOA^fioTBHeM 
eajaix -cojielScAHaBoaMB 

JIH CHHteaHpOBaHU H o 

4jeHH^r«Apa$oHH 1-ai 

C(Spa3H03 H ROBaJieETHl 

Kay^eHH HX $H3HQ 
.cTBa [3, 8, ApHJTO 
rpynnoii b rHApaaoBHc 
mvm KOHA^HcamHefl ] 

BHX COJteft C ft-HKTpO^^. 

TOM KaxpHH. noKaaand 
paaoHBi odJiaAaioT KHcj 

a COnbBaTOXpOMHHMH 

10,12]. 

Ue^ibio AaHHOft pafio 
res, HayneHHe onxE^ecj 
HOBHHX H dHOJiorOTecK 
rHApasoHOB c AByaara b 
npoBBBDAHHX rajioisA^ 

AHHKH H JieHHAHHHH. 

B pafiote BpHBeABH 

O 5HO;iOraTOCKHX CBOS 
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cOTCCKoft nyUM hthu m ECHO-6, 

SUMMARY 

A series of novel derivatives of the natural- 
ly occurring^ compound spinaceamine were ob- 
taimtJ by using* quaiernary salts of Imldazo/ 
4,5-c/ pyridine. Their antiviral activity was tes- 
ted, 
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^ Vm 6I0.Slt5E47.88il .07 

a B. UfumopeHKO, E. /7. Onamcemo, K). JI. BoAHHcmA, H. H. MyAbea, 

KHCKOmO.OCHOBHME XAMKffiPMCTHKM MOHO- W. 
ilHHMWO«iBHHJirMAPA30HO» a|4J.l|l»MHnXMHOnHHH« 
H HX BMOII0rM«!fiCKAfl AKTMBHOCTb 

qepHOBHUKHfi ynmepzM^, XapbKOBCKirii HKH MBKpo6HCMiorBH, Baraqni H chbopotok 



JIH CHHT^HpOBaHM H OXapaBLTepHSOBHHH 

AeHHJif jajxpasoHW l-apHJi-2 (4) -^opMHa- 
xsmoaHHHH paMOTHoro cipoeHHa b coJie- 
oCpaaHofi H KOBa^eHTHOfi ^opMax, a Tax- 
>Ke mywHU hx il^HaHOJiom^ecKHe cboh- 
CTBa [3, 8, 9]- ApnnrmpQBonu c HHxpo- 
rpynnoft b rHApaaoHHoas ocraxKe ncwiy- 
laeHU KoBA^BcaJ^K^fi l-apHJiXHHa;iijOTe» 
BHX coaeft c rt-HHTpo^enHJiaHraAHaaora- 

TOM HSTpHS. nOKasHHO, WO TaXHe TUJ3r 

paaoKbr o6jiaAaK)T KHWoraa-ocHOsawMH 

H CO.lbSaTOXpOMHHMH CBOHCtBaMK 

10, 12]. 

ll,e.ibK) AaHHoft paSoTH flBJiaexcfl chh- 
Tea, HayneHHe ontBHecKHX, racJiOTao-oc- 

HOBHblX H dHOJIOrOTeCKHX CBOflCTB apHJl- 

TBApasoHOB c AByM^ HHTporpynnaMH — 
npOHSBOAHHX rajiowapa^iaTOB XHHaab- 
js,mim B jiefiHAHHHH. 

B pa6oTe npiHBeAeHH xaxsce ji^mi^^ 
o SttoaorHHeoKHX caoScTBax apHOTKApa- 



aoHOB c i)AHoft. HMxporpynnoa b rH^f^a-^ 
aoHHOM ocxaxKe. . 

aoaOB 2{4)-4lOpMHa?:HHO;iHHKH HCUOJIbSO- 
BaJIH RDHAeHCaUHIO 2,4rftHHHXp04>^H«^- 

FHApasHHa c Qomvm 2(4)-$opMH-i-i- 
apH.nxHHOJiHHHfl. 3xH ajiBAeTHAW nojiy- 
nam khcjioxhum rHflpojiHsoM cooTBexcr- 
BViomHx aaoMexHHOB [5] h Hcna;at.30Ba- 
.xRT 6e3 BHAeJieHHH m peaKUHOHBOft 
MaccH. 

JtHHHxpo^jeHHJirHApaaoHH, nojiyneH- 
HHe a c(Mieo6pa3HOli $opMe (A) b bha^ 

JKenXO-KOpHUHeBHX KpBCXaJUlH^eCKHX 
npOAyXXOB, XOpOIBO paCTBOpHMH B 

j3;M4>A, cjiaSo — b a^exoHB, cnHpxax, 
n.Jioxo — B AHOKcane, xJiopoqjopMe 
(xaSji. 1). B mejiowoM pacxBope npo- 
liCxoAHx oxmenjierae aHHOHa, h ruApa- 
30HM A iipB06pexaK>x cxpoeHHe AHaso- 

MeTHHAHTHApOXHHO^HHOB (B), KOXOpwe 

He BumiHmch. 3xoT npouecc conpo- 
BOKcaaexcH yv^6n^nnm oxpacxK ox 
scenxoft AO cHHe-4>HOjiiexoB0fi[ h cwemeHH- 
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1 . This opinion contains indications relating to the following itenns: 

Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43b/s.1 (a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

FURTHER ACTION 

If a demand for international preliminary exaniination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("I PEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the I PEA and the chosen I PEA has notifed the . 
International Bureau under Rule 66.1&/s(b) that written opinions of this International Searching Authority 
will not be so considered. ' j 

If this opinion is, as provided above, considered to be a written opinion of the I PEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCT/ISA/220 or before the expiration of 22 months. from the priority date, 
whichever expires later. 

For further options, see Form PCT/ISAy220. 

For further details, see notes to Form PCT/ISAy220. 
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Box No, I Basis of the opinion ■ ' 

1 . With regard to the language^ this opinion has been established on the basis of: 
H the international application in the language in which it was filed 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules li2. 3(a) and 23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 

by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. With regard to any nucleotide and^r amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

□ on paper 

□ in electronic form 

c. time of filing/furnishing: 

□ contained in the international application as filed. 

□ filed together with the international application in electronic form. 

□ furnished subsequently to this Authority for the purposes of search. 

4. □ In addition, in the case that more than one version or copy of a sequence listing and/br table relating thereto 

has been ifiled or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

5. Additional comments: 
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Box No. Ill Non-establishment of opinion witii regard to novelty, inventive step and industrial 
applicability _^ ■ . ■ " • 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non 
obvious), or to be industrially applicable have not been examined in respect of 

□ the entire international application 

EI claims Nos. 16-21 {with respect to industrial applicability) 
because: 

El the said international application, or the said claims Nos. 16-21 {with respect to industrial applicability) 
relate to the following subject matter which does not require an international search (specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify)'. 

□ the claims, or said claims Nos. are so Inadequately supported by the description that no meaningful opinion 
could be formed (specify): 

□ no international search report has been established for the whole application or for said claims Nos. 

□ a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the 
prescribed time limit: 

□ furnish a sequence listing on paper complying with the standard provided for in Annex C of the 
Administrative Instructions, and such listing was not available to the International Searching 
Authority in a form and manner acceptable to it. ^ 

□ furnish a sequence listing in electronic form complying with the standard provided for in Annex C 
of the Administrative Instructions, and such listing was not available to the International Searching 
Authority in a form and manner acceptable to it. 

□ pay the required late furnishing fee for the furnishing of a sequence listing in response to an 
invitation under Rules 13fer.1 (a) or (b). 

□ a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant 
did not, within the prescribed time limit, furnish such tables in electronic form complying with the technical 
requirements provided for in Annex C-biso\ the Administrative Instructions, and such tables were not 
available to the International Searching Authority in a form and manner acceptable to it. 

□ the tables related to the nucleotide andA^r amino acid sequence listing, if in electronic form only, do not 
compily with the technical requirements provided for in Annex C-bis of the Administrative Instructions. 

□ See Supplemental Box for further details 
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Box No. V Reasoned statennent under Rule 436/s.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Statement 



Novelty (N) 


Yes: 


Claims 


1-27 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-27 




No: 


Claims 




Industrial applicability (lA) 


Yes: 


Claims 


1-15.22-27 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



Box No. VIII Certain observations on the international application _j 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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WRITTEN OPINION OF THE International application No. 

INTERNATIONAL SEARCHING 
, AUTHORITY (SEPARATE SHEET) \ PCT/US2007/015553 

Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

1.1 Claims 1 6-21 relate to subject-matter considered by this Authority to be covered by 
the provisions of Rule 39.1 (iv)/67.1 (iv) PCt. 

Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

2.1 Reference is made to the following documents: 

D1 : WO 2005/063744 A (LEUVEN K U RES & DEV [BE]; PUERSTINGER 

GERHARD [AT]; GILEAD SCIENCES I) 14 July 2005 (2005-07-14) 
D2: WO 2004/072243 A (ENANTA PHARMACEUTICALS INC [US]; MIAO ZENWEI 
. [US]; SUN YING [US]; WU F) 26 August 2004 (2004-08-26) 

Methods of treatment : 

3.1 Claims 16-21 relate to subject-matter considered by this Authority to be coveredby 
the provisions of Rule 39.1 (iv)/67.1(iv) PCT. 

3.2 The patentability can also be dependent upon the formulation of the claims. The 
■EPO, for example, does not recognize as industrially applicable the subject-matter of 
claims to the use of a compound in medical treatment, but may allow, however, 
clainis to a known compound for first use in medical treatment and the use of such a 
compound for the manufacture of a medicament for a new medical treatment. 
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Novelty: 

4.1 D1 discloses the compound 5H-inriidazo[4,5-c]pyridine, 
5-[[6-(2,4-difluorophenyl)-3-pyridazinyl]methyl]-2-(2-fluorophenyl) used to treat HCV 
(see D1 : example 31 7 page 1 89; description page 1 ). 

4.2 The compound of claim 5 differs from the example of D1 in that it possesses 
trifluoromethyl groups in position 2 and 4 of the phenyl ring attached to pyridazine 
ring, whereas in the example of D1 the said phenyl ring is substituted by fluor atoms 
at the said positions. 

4.3 D2 discloses the compound 3(2H)-pyridazinone, 5-paramethoxyphenyl-5-((2- 
cyclopropylaminothiazol-4-yl)) used as synthetic intermediate (see D2: compound 
186h page 220). 

4.4 The compounds of claims 27 differ from the example of D2 in that they possess 
trifluoromethyl groups in position 2 and 4 pf the phenyl ring attached to pyridazine 
ring, whereas in the example of D1 the said phenyl ring is substituted by a methoxy 
group at the position 4. 

4.5 Thus, the subject-matter of claims 1-27 is novel in the sense of Article 33(2) PCT. 
Inventive Step: 

5.1 D1 is regarded as the closest prior art for the inventive step assessment of the 
subject-matter of claims 1-27 and discloses the compound 

5H-imidazo[4,5-c]pyridine,5-[[6-(2,4-difluorophenyl)-3-pyridazinyl)methyl]-2-(2-fluorop 
henyl) used to treat HCV (see D1 : example 31 7 page 1 89; description page 1 ). 
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5.2 The connpounci of claim 5 differs from the example of D1 in tfiat it possesses 

trifluoromethyl groups in position 2 and 4 of the phenyl ring attached to pyridazine 
ring, whereas in the example of D1 the said phenyl ring is substituted by fluor atoms 
at the said positions. 



5.3 The problem to be solved can be regarded as the provision of further compounds to 
be use to treat HCV. 

5.4 The solution proposed by the present application is regarded as involving an 
inventive step in the sense of Article 33(3) PCT because an anti-HCV replicon activity 
comparative test provided page 43 in the description shows that the compound of 
claim 5 is 330 more poterit than the cited compound of D1 . Thus, the compound of 
claim 5, its process of preparation and the intermediates used in the said process are 
inventive. 

5.5 Thus, an inventive step can be acknowledged for the subject-matter of claims 1 -27. 
Industrial Applicability : 

6.1 Claims 1-15,22-27 relate to a subject-matter which is.considered to have an industrial 
applicability, and therefore the subject-matter of said claims meets the criteria of 
Article 33(4) PCT. 

Re Item VIII 

Certain observations on the international application 

7.1 The relative term "about" used in claims 20-21 has no well-recognised meaning and 
leaves the reader in doubt as to the meaning of the technical features to which it 
refers, thereby rendering the definition of the subject-matter of said claims unclear, 
Article 6 PCT. . 
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Box 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This International Search Report has not been established In respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [xj Claims Nos.: - 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 3 and 4 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box III Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' ' searchable claims. 



2. I I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. I I No required additional search fees were timely paid by the applicant. Consequently, this Intemational Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

[ [ No protest accompanied the payment of additional search fees. 
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